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CHâPTiiR I  
INTRODUCTION TO THD JTUDY
The a v e r a g e  American y o u t h  t o d a y  a p p e a r s  t o  be g row ing  
s o f t .  R ecen t  p u b l i c i t y  a b o u t  t h e  Kraus-W eber T e s t  g iv e n  t o  
American and E uropean  c h i l d r e n  h a s  f o c u s e d  a t t e n t i o n  upon 
t h e  presumed w eak ness  o f  American c h i l d r e n K o r e  r e s e a r c h  
i s  needed  t o  c o n f i r m  t h i s  p r e s u m p t io n .
I n t r o d u c t i o n
T h i s  s t u d y  was made t o  d e t e r m i n e  t h e  p h y s i c a l  f i t n e s s
o f  t h e  male f re sh m an  and  sophomore s t u d e n t s  i n  p h y s i c a l
e d u c a t i o n  c l a s s e s  a t  Montana S t a t e  U n i v e r s i t y .
The s tu d y  p ro c e e d e d  by  a d m i n i s t e r i n g  t h e  R ogers  S t r e n g t h
T e s t  t o  t h e  male s t u d e n t s  i n  p h y s i c a l  e d u c a t i o n  a c t i v i t y
c l a s s e s  a t  Montana D ta t e  U n i v e r s i t y  d u r i n g  t h o  w i n t e r  q u a r t e r
1 9 5 6 . I n  a n a l y z i n g  t h e  d a t a  i n  t h i s  s t u d y ,  c o n s i d e r a t i o n s
were g iv e n  t o  t h e  p e r  c e n t  o f  s t u d e n t s  p l a c e d  i n  t h e  f i t n e s s
2
c a t e g o r i e s  o f  c l a s s i f i c a t i o n  a s  s u g g e s t e d  by R ogers  and t o  
t h e  p o s s i b l e  i n f l u e n c e  t h a t  p h y s i c a l  e d u c a t i o n  may h ve  upon 
t h e  a c h i e v e d  s c o r e s .  To d e t e r m i n e  t h e  d e g r e e  o f  i n f l u e n c e  
i t  was n e c e s s a r y  t o  f i n d  t h e  amount o f  p h y s i c a l  e d u c a t i o n
^ U .d .  News and  w o r ld  R e p o r t ,  ( D ay to n ,  Ohio) March 1 9 ,  
1954 ,  P. 35 .
^L eon ard  A. L a r s o n  and R a c h a e l  D. Yocum, Mv,asû rem e n t  
and  E v a l u a t i o n  i n  P h y s i c a l , H e a l t h , and R e c r e a t i o n  E d u c a t i o n . 
( S t .  L o u i s :  C.V. IloslDy Company, 1 9 5 1 ) ,  p .  4 7 0 .
—1—
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e x p e r i e n c e  o f  e a c h  t e s t e e ,  F h y s i c a l  e d u c a t i o n  e x p e r i e n c e  
was d e f i n e d  and  a medium o f  c o m p ar iso n  d e te r m in e d *  A f t e r  
t h i s  had  been  a c c o m p l i sh e d »  s t a t i s t i c a l  m ethods  w ere  employ­
ed which  would show t h e  r e l a t i o n s h i p  o f  t h i s  e x p e r i e n c e  t o  
t h e  i n d i v i d u a l ’ s  p e r fo rm a n c e  on t h e  t e s t *
P u rp o se o f  t h i s  s t u d y * The p u rp o s e  o f  t h i s  s t u d y  was 
t o  d e t e r m in e  t h e  p h y s i c a l  f i t n e s s  s t a t u s  o f  a  s e l e c t e d  g ro u p  
o f  t h e  male s t u d e n t s  o f  ^iontana S t a t e  U n i v e r s i t y .
A s u b -p ro b le m  a r i s i n g  i n  f i n d i n g  t h e  p h y s i c a l  f i t n e s s  
s t a t u s  was one o f  d e t e r m i n i n g  t h e  r e l a t i o n s h i p  o f  f a c t o r s  
w hich  may i n f l u e n c e  t h e  i n d i v i d u a l ’ s a c h ie v e d  s t a t u s .  The 
f a c t o r s  t h a t  were c o n s i d e r e d  were  o r g a n i z e d  p h y s i c a l  e d u c a ­
t i o n  and  s c h o o l  a t h l e t i c s .
B a s ic  A s s u m p t io n s * At t h e  t i m e  t h e  t e s t  was a d m in i s ­
t e r e d  t h e r e  were  1077 male f r e sh m a n  and sophomore s t u d e n t s  
e n r o l l e d  a t  Montana S t a t e  U n i v e r s i t y .  Of t h i s  number 442 
s t u d e n t s  i n  r e q u i r e d  p h y s i c a l  e d u c a t i o n  c l a s s e s  co m p le ted  
t h e  t e s t .  The d i f f e r e n c e  i n  t h e  two num bers  can  p a r t i a l l y  
be  c o n t r i b u t e d  t o  t h e  f o l l o w i n g :  some s t u d e n t s  a r e  e x c u s e d
from  t h e s e  c l a s s e s  b e c a u s e  t h e y  a r e  v e t e r a n s »  some a r e  n o t  
c o n s i d e r e d  p h y s i c a l l y  c a p a b le »  and some a r e  n o t  a b l e  t o  
p a r t i c i p a t e  b e c a u s e  o f  s c h e d u l i n g  c o n f l i c t s *  However, t h i s  
f o r t y - o n e  p e r  c e n t  o f  t h e  t o t a l  e n r o l l m e n t  was assumed t o  be 
a  r e p r e s e n t a t i v e  sam ple  o f  a l l  p h y s i c a l l y  f i t  male f re shm an  
and sophomore s t u d e n t s  a t  Montana S t a t e  U n i v e r s i t y  d u r i n g  t h e  
w i n t e r  q u a r t e r  1956 .
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T h i s  s t u d y  p ro c e e d e d  on t h e  a s s u m p t io n  t h a t  t h e  
R o g e rs  S t r e n g t h  T e s t  i s  an a d e q u a t e  m e a s u r in g  d e v i c e  o f  
g e n e r a l  b o d y - s t r e n g t h ,  and t h a t  b o d y - s t r e n g t h  r e f l e c t s  t h e  
b a s i c  f i t n e s s  o f  t h e  body# "M u sc u la r  s t r e n g t h  i s  an i m p o r t ­
a n t  component o f  p h y s i c a l  f i t n e s s  f o r  n o rm a l  d a i l y  l i v i n g . " ^
I n  f i n d i n g  t h e  m u s c u la r  s t r e n g t h  o f  t h e  s t u d e n t s  t h e  R o g ers  
S t r e n g t h  T e s t  was u s e d .  T h i s  t e s t  p r o v i d e s  d a t a  f o r  
d e t e r m i n i n g  a  s t r e n g t h  i n d e x ,  n o rm a l  s t r e n g t h  i n d e x ,  and 
p h y s i c a l  f i t n e s s  i n d e x .  H, H a r r i s o n  C l a r k e s t a t e s  "Inasm uch 
a s  b o d y - s t r e n g t h  r e f l e c t s  t h e  b a s i c  f i t n e s s  s t a t u s  o f  t h e  
body ,  t h e  p h y s i c a l  f i t n e s s  i n d e x  i s  a m easure  o f  t h a t  c o n d i t i o n . "
F o r  t h i s  s t u d y  i t  was assum ed t h a t  r e p o r t e d  p a r t i c i ­
p a t i o n  i n  o r g a n i z e d  p h y s i c a l  e d u c a t i o n  c l a s s e s  and s c h o o l  
a t h l e t i c s  r e p r e s e n t  p la n n e d  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e ,  
and t h a t  t h e  t o t a l  p lan n ed  e x p e r i e n c e  can be i n d i c a t e d  by  t h e  
number o f  h o u r s  o f  p a r t i c i p a t i o n .
D e f i n i t i o n s
i h y s i c a l  F i t n e s s . P h y s i c a l  f i t n e s s  f o r  t h i s  s t u d y  I s  
t h e  s t a t u s  o f  t h e  i n d i v i d u a l ,  m easured  by  t h e  l a r g e  m u s c le s  
o f  t h e  body and i s  i n d i c a t e d  by t h e  p h y s i c a l  f i t n e s s  i n  l a x .
M u s c u la r  S t r e n g t h . T h i s  i s  t h e  a b i l i t y  o f  an 
i n d i v i d u a l  t o  e x e r t  s i n g l e  e x p l o s i v e  f o r c e  a g a i n s t  an  o b j e c t . ^ 
Types o f  m u s c u la r  s t r e n g t h  i n c l u d e ;  ( l )  S t a t i c  ü tren /? : th : t h e
^ I b i d . p .  100 .
^H. H a r r i s o n  C l a r k e ,  Development o f  t h e  Sub- S tren f^ th  
I n d i v i d u a l , ( S t .  L o u i s ;  F re d  M edart  P r o d u c t s  I n c .  1951 i t  P. 3 .
^ L a r s o n ,  o £ .  c i t . pp .
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a b i l i t y  o f  an i n d i v i d u a l  t o  s q u e e z e ,  push o r  p u l l  an  i n s t r u ­
ment o r  t o  h o ld  t h e  body i n  one p o s i t i o n  o v e r  an e x t e n d e d  
p e r i o d ,  and (2 )  Dynamic d t r e n y t h : t h e  a b i l i t y  o f  an i n d i v i d u a l  
t o  l i f t  t h e  body w e ig h t  o r  p r o p e l  i t  i n  any  d i r e c t i o n , ^
M u s c u la r  E n d u ra n c e * T h i s  i s  c o n s i d e r e d  a s  t h e  a b i l i t y
t o  c o n t i n u e  s u c c e s s i v e  p e r f o r m a n c e s  o f  m u s c u la r  s t r e n g t h  
a n d / o r  power a t  a maximum r a t e  o f  sp ee d  o v e r  an u n l i m i t e d  t im e  
s p a n . 7 C h ins  and d i p s  were c o n s i d e r e d  i t e m s  o f  m u s c u la r  
en d u ran ce  i n  t h i s  s tudy*
S t r e n g t h  I n d e x * The g r o s s  s c o r e  o b t a i n e d  f ro m  t h e  
seven  t e s t  i t e m s  w hich  com p r ise  t h e  R ogers  S t r e n g t h  T e s t .
P h y s i c a l  F i t n e s s  I n d e x . The s c o r e  d e r i v e d  from
d i v i d i n g  t h e  a c h i e v e d  s t r e n g t h  i n d e x  by a norm f o r  t h e  i n d i v ­
i d u a l ’ s  s e x ,  w e i g h t ,  and a g e . ^
P h y s i c a l  E d u c a t io n  E x p e r ie n c e  s . F o r  p u rp o s e s  o f  t h i s  
s t u d y  i t  i s  d e f i n e d  a s  o r g a n i z e d  p h y s i c a l  e d u c a t i o n  and s c h o o l  
a t h l e t i c s .
C r i t i c a l  R a t i o . The t e r m  r e f e r s  t o  t h e  o b t a i n e d  
d i f f e r e n c e  o f  two means d i v i d e d  by t h e  s t a n d a r d  e r r o r  o f  t h e i r  
d i f f e r e n c e .
C o n f id e n c e - I n t e r v a l  f o r  t h e  T rue  Mean* E lnce  t h e  t r u e -  
mean i t s e l f  i s  unknown, t h e  c o n f i d e n c e - i n t e r v a l  u sed  was mean 
p l u s  o r  m inus t h r e e  s t a n d a r d  e r r o r  o f  t h e  mean, w hich  i s  s a i d
^ I b l d .
H a r r i s o n  C l a r k e ,  The A p p l i c a t i o n  o f  Measurement t o  
H e a l t h  and E h v s i c a l  Fd u e a t i o n /  TNew York î E r e n t i c e - H a î ï , .
j n j 7 .  Q
9 l b i d .  p .  1 3 s .
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t o  d e f i n e  t h e  l i m i t s  o f  t h e  99*91% c o n f i d e n c e - i n t e r v a l , ^ ®
L e v e l  o f  S i g n i f i c a n c e . I n  t h i s  s t u d y  t h e  ,0 5  l e v e l  
and  above were c o n s i d e r e d  a s  s i g n i f i c a n t .  The .0 5  l e v e l  means 
t h a t  n i n e t y - f i v e  t i m e s  o u t  o f  100 t i m e s ,  t h e  d i f f e r e n c e  
be tw een  two means i s  an  a c t u a l  d i f f e r e n c e  and n o t  due t o  
c h a n c e .
C o e f f i c i e n t  o f  C o r r e l a t i o n . T h is  r e f e r s  t o  t h a t  r a t i o  
w hich  e x p r e s s e s  t h e  e x t e n t  t o  vdiich c h a n g e s  i n  one v a r i a b l e  
a r e  d e p e n d e n t  upon c h a n g e s  i n  a secon d  v a r i a b l e *
L i m i t a t i o n s  o f  t h e  S tu d y .
T h i s  s t u d y  was l i m i t e d  t o  t h e  male s t u d e n t s  p a r t i c i ­
p a t i n g  i n  t h e  f re sh m an  and sophomore p h y s i c a l  e d u c a t i o n  
a c t i v i t y  c l a s s e s  a t  Montana S t a t e  U n i v e r s i t y  d u r i n g  t h e  
w i n t e r  q u a r t e r  1956 .  A l l  s t u d e n t s  had  been  examined p h y s i c ­
a l l y  and were  assumed t o  be c a p a b l e  o f  p a r t i c i p a t i n g  i n  
p h y s i c a l  e d u c a t i o n .
The s t u d y  was l i m i t e d  t o  t h e  u s e  o f  t h e  R o g ers  S t r e n g t h  
T e s t  a s  t h e  means o f  d e t e r m i n i n g  p h y s i c a l  f i t n e s s *  From t h e  
s c o r e s  a c h ie v e d  on t h i s  t e s t  t h e  f o l l o w i n g  i n f o r m a t i o n  a b o u t  
ea c h  i n d i v i d u a l  was o b t a i n e d :  t h e  s t r e n g t h  i n d e x ,  t h e  n o rm a l  
s t r e n g t h  i n d e x ,  an d  t h e  p h y s i c a l  f i t n e s s  i n d e x .
T h i s  w r i t e r  r e a l i z e d  t h a t  f a c t o r s  o t h e r  t h a n  p a r t i c i ­
p a t i o n  i n  p h y s i c a l  e d u c a t i o n  c l a s s e s  c o n t r i b u t e  t o  t h e  t o t a l  
p l a n n e d  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e :  how ever ,  t h e y  were
  "'^^Henry E, G a r r e t t , St. t i f ? t i c s  in  Psycho logy  and 
E d u c a t io n , (Kew York: Longmans, L»reen and Company, 1953T,
p .  126 .
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o m i t t e d  f rom  t h i s  s t u d y  a s  t h e y  w ere  t o o  num erous  and t h e  
i n f o r m a t i o n  to o  d i f f i c u l t  t o  o b t a i n  i n  t h e  t im e  a v a i l a b l e  
f o r  t h i s  s t u d y .  In  a d d i t i o n ,  i t  was acknow ledged  t h a t  
f a c t o r s  o t h e r  t h a n  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e  c o n t r i b u t e  
t o  p h y s i c a l  f i t n e s s ,  b u t  w ere  o m i t t e d  a s  a i t h e r  t o o  e x t e n s i v e  
o r  d i f f i c u l t  t o  m e a su re .
The l e v e l  o f  s i g n i f i c a n c e  a p p l i e d  t o  t h i s  s t u d y  was
12i n  a c c o rd a n c e  w i t h  Henry E, G a r r e t t ,  who s t a t e s ,  ^ d i f f e r ­
e n c e s  be tw een  means b e i n g  * s t a t i s t i c a l l y  d i f f e r e n t * ,  o r  n o t  
due t o  chance  a s  a t  l e a s t  a t  t h e  .0 5  l e v e l  w hich  i s  I n d i c a t e d  
by  a c r i t i c a l  r a t i o  o f  1 . 9 6 . "
Heed f o r  t h e  S tu d y .
At th e  p r e s e n t  l i m i t e d  a t t e n t i o n  i s  g iv e n  t o  c l a s s i f i c ­
a t i o n  o f  t h e  male s t u d e n t s  f o r  e n r o l l m e n t  i n  p h y s i c a l  e d u c a ­
t i o n  a c t i v i t y  c l a s s e s  a t  ü o n ta n a  h t a t e  U n i v e r s i t y .  Nor i s  
t h e r e  s u f f i c i e n t  d a t a  on t h e  i n d i v i d u a l ' s  p h y s i c a l  f i t n e s s  
s t a t u s  t o  p r o v id e  a g u id e  i n  t h e  s e l e c t i o n  o f  b e n e f i t i n g  
a c t i v i t i e s  by t h e  i n d i v i d u a l  s t u d e n t .
"A knowledge o f  p h y s i c a l  f i t n e s s  o f  b o ys  and g i r l s  i s  
t h e  l o g i c a l  s t  r t i n g  p o i n t  f o r  c o n d u c t i n g  e f f e c t i v e  p h y s i c a l  
e d u c a t i o n  p ro g ra m s ,
E x t e n s i v e  s t u d i e s  o f  s u b - s t r e n g t h  i n d i v i d ­
u a l s  d u r i n g  t h e  p a s t  q u a r t e r - c e n t u r y  have shown 
u n m i s t a k a b l y  t h e  b a s i c  r e l a t i o n s h i p  o f  a d e q u a te  
s t r e n g t h  t o  o r g a n i c  f u n c t i o n s :  t o  s ta m in a  f o r  
lo n g  c o n t in u e d  a c t i v i t y ,  t o  p r o p e r  m e n ta l  
a t t i t u d e s ,  t o  good s o c i a l  r e l a t i o n s h i p s ;  In  f a c t
l ^ i b i d . p .  216.
13h , H a r r i s o n  C l a r k e ,  The Appl i c g t i o n  o f  "'"e a s u re  ment 
. ^ 'h y s i ç a l  E d u c a t io n  « (hew" Vor'k": P r e n t i c e - H s l l ,
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t o  a lm o s t  e v e r y  d e s i r a b l e  p h ase  o f  m e n ta l  h e a l t h ,  
p h y s i c a l  f i t n e s s ,  and s o c i a l  e f f i c i e n c y * ^ ^
The I n i t i a l  p a r a g r a p h  o f  t h i s  s t u d y  w i t h  r e g a r d  t o  
t h e  r e c e n t  p u b l i c i t y  o f  t h e  presumed w e a k n e ss  o f  Am erican 
c h i l d r e n  s u b s t a n t i a t e s  a  n ee d  f o r  t h i s  s t u d y .  F u r t h e r  f a c t s  
o f  u n f i t n e s s  a s  c i t e d  by L a rso n  an d  Y o c u m , w i t h  r e g a r d s  t o  
men o f  m i l i t a r y  a g e ,  i l l u s t r a t e s  an a d d i t i o n a l  n e e d .  These 
f a c t s  a r e  a s  f o l l o w s :
The docum ented  s t a t i s t i c s  r e v e a l  t h a t  a t  
l e a s t  40> o f  t h e  tw e n ty - tw o  m i l l i o n  men o f  
m i l i t a r y  age were u n f i t  f o r  m i l i t a r y  d u ty -  , .
S p e c i f i c  r e s e a r c h  d e m o n s t r a t e s  t h a t  s e l e c t e d  
men were  l a c k i n g  i n  t h e  p h y s i c a l  q u a l i t i e s  
n e c e s s a r y  f o r  t h e  c o n d u c t  o f  a m o d era te  work 
lo a d  o v e r  a s h o r t  p e r i o d  o f  t i m e .
An a t t e m p t  was made i n  t h i s  s t u d y  t o  p r o v i d e  i n f o r m a ­
t i o n  which  s h o u ld  be o f  v a l u e  a s  a g u id e  f o r  t h e  s t u d e n t s ,  
and t h e  s t a f f  o f  t h e  p h y s i c a l  e d u c a t i o n  d e p a r tm e n t  a t  i .on tana  
S t a t e  U n i v e r s i t y .  An e n d e a v o r  was made t o  p r o v i d e  i n f o r m a t i o n  
a s  t o  t h e  g e n e r a l  s t r e n g t h  and  f i t n e s s  o f  t h e  s e l e c t e d  
s t u d e n t s  and t o  p r o v id e  d a t a  w hich  co u ld  be o f  b e n e f i t  t o  
t h o s e  c o n c e rn e d  w i t h  p h y s i c a l  e d u c a t i o n  o f  a l l  a g e s .
H a r r i s o n  C l a r k e ,  Development o f  th t :  Sub- U t r e n s t h  
I n d i v i d u a l » ( S t ,  L o u i s :  F re d  M eaar t  P r o d u c t s  ï n c , , Ï 9 5 D i P* 2 .
^ L a rso n ,  0 £ .  c i t , p .  22 .
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CHAPTER I I  
REVIEW OF THE LITERATURE
M u scu la r  s t r e n g t h  and e n d u ra n c e  a r e  d e f i n e d  a s ,  t h e  
a b i l i t y  t o  e x e r t  s i n g l e  e x p l o s i v e  f o r c e  a g a i n s t  an o b j e c t , 
and t o  c o n t i n u e  s u c c e s s i v e  p e r f o r m a n c e s  a t  a  maximum r a t e  
o v e r  an u n l i m i t e d  t im e  si>an, S in c e  s t r e n g t h  u n d e r l i e s  most 
o f  o u r  d a i l y  a c t i v i t i e s ,  s t r e n g t h  t e s t i n g  becomes i m p o r t a n t  
t o  t h e  p e o p le  c o n c e rn e d  w i t h  t h e  d e v e l o p i n g  o f  t h i s  s t r e n g t h  
i f  t h e y  a r e  t o  e f f e c t i v e l y  a c c o m p l i s h  t h e i r  work* S t r e n g t h  
t e s t i n g  i s  n o t  a modem t e c h n i q u e *  Cure t o n  c i t e s  e v id e n c e  o f  
s t r e n g t h  t e s t i n g  a s  e a r l y  a s  1 7 0 2 ,^  by  De l a  H i re  and Amontons, 
To a s s u r e  a  b e t t e r  u n d e r s t a n d i n g  o f  t h i s  s t u d y  a 
r e v ie w  o f  t h e  l i t e r a t u r e  c o n c e r n i n g  t h e  R o g e rs  S t r e n g t h  T e s t  
i s  p r e s e n t e d .
While s t i l l  a m e d ic a l  s t u d e n t  a t  Y a le ,  Dr, Dudley  A.
S a rg e n t  i n t r o d u c e d  a  p r o c e d u r e  f o r  t e s t i n g  s t r e n g t h .  He
advanced  t h e  p r o c e d u r e  i n  more d e t a i l  a b o u t  1SÔ0 w h i l e  a t  
2
H a rv a rd ,  I t  was S a r g e n t* s  t e s t  t h a t  Dr,  F r e d e r i c k  Rand 
R o g e r s ,  i n  1925» r e v i s e d  by s t a n d a r d i z i n g  t e s t i n g  p ro c e d u re
^T,K, C u r e to n ,  P h y s i c a l  F i t n e s s  A p r a i s e 1 and  G u id a n c e .
( S t ,  L o u i s :  C,V, Mosby Company, 1 9 4 7 ) » p ,  3 5 ^ ,
2
John  F . B o vard ,  F r e d r i c k  W. C ozens ,  and E, P a t r i c i a  
Hagman, Tes t s  end M easurement i n  P h y s i c a l  E d u c ' t i o n , ( P h i l a ­
d e l p h i a  i L au n d e rs  Company, 1950) * P. 21 ,
—B—
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and  d e v e l o p i n g  norm t a b l e s  f o r  t h e i r  i n t e r p r e t a t i o n s . * ^
In  s e l e c t i n g  t h e  i n d i v i d u a l  e l e m e n t s  compos­
i n g  t h e  P h y s i c a l  F i t n e s s  I n d e x  B a t t e r y ,  R o g e rs  
t r i e d  t o  i n c l u d e  o n l y  t e s t s  t h a t  w ould  m easu re  
most o f  th e  l a r g e  m u s c le s  o f  t h e  b o d y .  Most o f  
t h e  l a r g e  m u s c le s  n o t  t e s t e d  a r e  a n t a g o n i s t i c  
t o  t h o s e  t e s t e d  and must have s t r e n g t h  a b o u t  
e q u a l  t h e r e t o .  Rogers* c o m p o s i te  o f  sev en  
i t e m s  i s  a r e d u c t i o n  f rom  t h e  t e n  t e s t s  g i v e n  
by B a r g e n t . ^
The seven  t e s t  i t e m s  c o m p r i s in g  t h e  R o g ers  S t r e n g t h  
T e s t  a r s : p u l l - u p s {c h i n s ) ; p u s h - u p s ( d l p s ) ; l e g  l i f t  ; back 
l i f t ;  r i g h t  hand g r i p ;  l e f t  hand g r i p ;  and lu n g  c a p a c i t y .
C la rk e  c i t e s  t h e  c o n t r i b u t i o n s  made by  R o g e rs  w hich  
have been  c o n s i d e r e d  s i g n i f i c a n t . ^  Some o f  w hich  a r e  : t h e
c o n s t r u c t i o n  o f  norm t a b l e s  f o r  a l l  c o m b in a t io n s  o f  s e x ,  a g e ,  
and  w e ig h t  f o r  e v e r y  two po un d s ;  p r o d u c in g  e v i d e n c e  t h a t  
s t r e n g t h  r e f l e c t s  o r g a n i c  c o n d i t i o n s  so a c c u r a t e l y  t h a t  
r e p e a t e d  s t r e n g t h  t e s t  s c o r e s  i n d i c a t e  c h a n g in g  h e a l t h  w i t h  
g r e a t  a c c u r a c y ;  d i s c o v e r y  t h a t  s t r e n g t h  d e p e n d s  t w i c e  a s  
h e a v i l y  upon w e i g h t  a s  upon ag e  and  p r o v i d i n g  p r o o f  t h a t  t h e  
s t r e n g t h  t e s t  m e a su re s  g e n e r a l  a t h l e t i c  a b i l i t y .
C on t inu ed  im provem en ts  o f  t h e  R o gers  S t r e n g t h  T e s t  
have been made. C la rk e  c i t e s  t h e  f o l l o w i n g  s t u d i e s  w hich  
show some o f  t h e s e  im p ro v e m e n ts ,^  Development o f  s p e c i a l
3
‘̂ F r e d e r i c k  Rand R o g e r s ,  ^ h y s l c a l  C a p a c i t y  T e a t s  
i n  t h e  A d m i n i s t r a t i o n  o f  P h v s i c a I T T : d u c ^ l o n V IKew Y o rk  : 
Bureau  oY P u b l i c a t i o n s ,  T e a c h e r s  C o l le g e  Columbia U n iv e r ­
s i t y ,  1 9 2 6 ) ,
^H. H a r r i s o n  C l a r k e ,  The A p p l i c a t i o n  o f  Mea sû rem en t  
t o  H e a l th  and P h y s i c a l  E d u c a t i o n .  ( New York : f i r e n t i c e - H a l l .
1 9 4 5 ) ,  p .  T3 7 .
^ I b i d .
H a r r i s o n  C l a r k e ,  Development o f  t h e  S u b - S t r e n g t h  
S t .  L o u i s :  F re d  M edart  P r o d u c t s  I n c . , 1 9 5 1 ) ,  ""
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a r m - s t r e n g t h  t e s t s  f o r  g i r l s  and  d a t a  f o r  t h e  f i r s t  norm s 
f o r  g i r l s  by Chauncey R* Mann, T ro y ,  Ksw York i n  1927 ;  
Im provem ent i n  t e s t i n g  a p p a r a t u s  and  t e c h n i q u e s  b e tw e e n  1927 
and  1929 by  K v e r r e t t  T« G r o u t ,  S c h e n e c t a d y ,  New York ; D eve lop ­
ment o f  t h e  ' b e l t  t e c h n i q u e *  f o r  t h e  l e g  l i f t  t e s t ,  d e v i s e d  
i n  1938 a t  B o s ton  U n i v e r s i t y  by  Gordon Hathaway a s s i s t e d  by  
P r o f e s s o r  L dgar  W, E v e r t s ;  C o n s t r u c t i o n  o f  norm s f o r  t h e  
r e v i s e d  t e s t s  b y  deymour M a s k e l ,  W i l l i a m  Lynch ,  R o b e r t  E* 
Laveague  an d  R a c h e l  K e l l y  a t  B o s to n  U n i v e r s i t y .
V a l i d i t y  o f  t h e  t e s t  was i n c r e a s e d  by  C h a m b e r la in  
and S m i l e y .7 They s e l e c t e d  a t  random a g ro u p  o f  s t u d e n t s  
a t  C o r n e l l  U n i v e r s i t y ,  who were  c a r e f u l l y  exam ined  by  a 
g ro u p  o f  p h y s i c i a n s  and g iv e n  e s t i m a t e s  a s  t o  t h e i r  s t a t u s  
o f  h e a l t h  by  t h e s e  p h y s i c i a n s *  These e s t i m a t e s  were  compar­
ed  w i th  t h e  p h y s i c a l  f i t n e s s  i n d i c e s  o f  t h e  group* The 
r e s u l t i n g  c o r r e l a t i o n  was a  h i g h l y  s a t i s f a c t o r y  .6 0  ± . 0 5 . 
F u r t h e r  e v i d e n c e  o f  t h e  t e s t ’ s  v a l i d i t y  h a s  been shown i n  
num erous  c a s e  s t u d i e s .  Some o f  t h e s e  t o  be  c o n s i d e r e d  a s  
t y p i c a l  a r e  r e p o r t e d  by  M i l l a r d  L* R o g e r s .
Case No. 1 .  —  W. S. was a f r e s h m a n  t e s t e d  
on t h e  m orn ing  o f  r e g i s t r a t i o n  d a y .  H is  t e s t  
s c o r e  was 7 4 ,  ( T h i s  i s  c o n s i d e r e d  a low f i t n e s s  
i n d e x . )  Thu same a f t e r n o o n  he was a d m i t t e d  t o  
t h e  u n i v e r s i t y  h o s p i t a l  s u f f e r i n g  f ro m  a s* : r io u s  
n e r v o u s  d i s o r d e r .
Case No. 2 .  —  R.H. was f i r s t  t e s t e d  on
^G.G. C h a m b e r la in  and  Û .F .  S m i le y ,  " F u n c t i o n a l  H e a l th  
and  t h e  P h y s i c a l  F i t n e s s  I n d e x , "  R e s e a r c h  C u a r t e r l v *  March 
1 93 1 ,  V o l .  I I ,  No. 1 ,  p .  9 3 .
% i l l a r d  L . R o g e r s ,  "The Case S tu d y  M e th o d ,” J o u r n a l  
o f  H e a l t h  and P h y s i c a l  E d u c a t i o n , March 1945» V o l .  16 ,  No. 3 ,  
p .  U T *
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r e g i s t r a t i o n  d a y ,  r e c e i v i n g  a s c o r e  o f  9 7 .
R e t e s t e d  s e v e r a l  d a y s  l a t e r ,  h i s  PFI had 
d ro p p e d  7 p o i n t s  t o  9 0 .  T hree  d a y s  l a t e r  he 
was s e n t  t o  t h e  c i t y  h o s p i t a l *  D o c t o r ’ s 
d i a g n o s i s  —  s p i n a l  m e n n i n g i t i s .  ( T h i s  i s  
an  exam ple  o f  c h a n g in g  f i t n e s s  s t a t u s * )
R o g e rs  D t rd n g th  T e s t  h a s  been  employed i n  a v a r i e t y  
o f  ways some o f  which a r e  i n d i c a t e d  by t h e  s t u d i e s  o f  H in es^  
and G r im s le y * ^ ^  H in ^ s  c o n f i r m e d  R o g e r s ’ c o n c l u s i o n  t h a t  su b ­
s t r e n g t h  i n d i v i d u a l s  do n o t  have  t h e  e n e r g y  f o r  l o n g - c o n t i n ­
u e d  and  e f f e c t i v e  m e n ta l  e f f o r t  i n  h i s  s tu d y  o f  i n t e r p r e t i n g  
t h e  i n d i v i d u a l ’ s p h y s i c a l  f i t n e s s  i n  l i g h t  o f  h i s  I . C i .  Grim - 
s l e y  on t h e  o t h e r  h a n i  u s e d  t h e  t « s t  t o  im prove  t h e  s e l e c t i o n  
o f  men f o r  h eav y  work*
H, H a r r i s o n  C l a r k e ,  who c o m p le te d  a r e c o r d  fo rm  f o r
XIs y s t e m a t i c  f o l l o w - u p  s t u d i e s  o f  t h e  s t r e n g t h  t e s t ,  s t a r t e d  
a  m easurem en t  p r o j e c t  i n  M arch ,  1939 i n  c e n t r a l  Hew York 
S t a t e .  The p u rp o s e  o f  t h i s  p r o j e c t  was t o  t r y  o u t ,  i n  a c t u a l  
s c h o o l  s i t u a t i o n s ,  p r o c e d u r e s  f o r  m e e t in g  t h e  p h y s i c a l  f i t n e s s  
o b j e c t i v e  i n  p h y s i c a l  e d u c a t io n *  The p r o j e c t  p ro c e e d e d  by  
u s i n g  t h e  S t r e n g t h  T e s t  and t h e  p h y s i c a l  f i t n e s s  in d e x  t o  
d e t e r m i n e  f i t n e s s  o f  t h e  i n d i v i d u a l s  i n  t h e  s c h o o l s  p a r t i c i p a t ­
i n g  i n  t h e  p r o j e c t *  The p r o c e d u r e  f o l l o w e d  was t o  c o n t i n u e  
t h e  r e g u l a r  p ro g ra m ,  a f t e r  t a s t i n g ,  f o r  t h e  s c h o o l ,  w h i l e
^Thomas E. H i n e s ,  hiw Em phasis  on H e a l t h , "  J o u r n a l  
o f  H e a l t h  and P h y s i c a l  E d u c a t i o n * J a n u a r y  1939 .
^^The v a l u e  o f  P h y s i c a l  F i t n e s s  t e s t s  i n  employee 
D e l e c t i o n ,  c i t e d  b y  H* H a r r i s o n  C l a r k e ,  Development o f  t h e  Dub- 
S t r e n g t h  I n d i v i d u a l * (G t .  L o u i s :  F red  M edart  P r o d u c t s  Inc*
I ^ S l T ,  p . “T X  
11 H* H a r r i s o n  C l a r k e ,  The A p p l i c - t i o n  o f  M easurem ent 
t o  H e a l t h  and  P h y s i c a l  w ducr^ t ion , twew York: P r e n t i c e - H R l l .
m s ) .  p.' 3 2 5 .
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s e l e c t i n g  t h o s e  boys  w i th  low p h y s i c a l  f i t n e s s  i n d i c e s  f o r  
s p e c i a l  f o l l o w - u p  work and  r e t e s t i n g  a t  t h e  end o f  t h e  y e a r .  
T h i s  a l s o  p r o v i d e d  m o t i v a t i o n  f o r  t h e  s t u d e n t s  i n  t h e  p h y s i c a l
e d u c a t i o n  p ro g ra m .  s i g n i f i c a n t  among t h e  r e s u l t s  w ere  t h e
12f o l l o w i n g :
1 .  The m edian  P h y s i c a l  F i t n e s s  I n d e x  s c o r e  
f o r  t h e  n i n e  s c h o o l s  i n c l u d e d  i n  t h e  1941-1942  
t a b u l a t i o n ,  was 1 1 2 ,  an  i n c r e a s e  o f  15 p o i n t s  
o v e r  s c o r e s  r e c o r d e d  f o r  t h e  y e a r  p r e c e d i n g  t h e  
i n a u g u r a t i o n  o f  t h e  p r o j e c t .
2 .  A l l  n i n  o f  t h e  s c h o o l s  had  a  m edian  
s c o r e  above 100 i n  1942* I n  1938 -  1939 o n l y  two 
o f  t h e  s i x  s c h o o l s  t h e n  r e p o r t i n g  h a d  a median 
i h y s i c a l  F i t n e s s  I n d e x  above  1 0 0 .
3 .  One s c h o o l ,  t h e  m edian  s c o r e  r e a c h e d
1 1 2 .  F o l lo w in g  a y e a r ’ s change i n  p rog ram  and 
d r o p p i n g  o f  t e s t i n g  t h e  median P h y s i c a l  F i t n e s s  
I n d e x  d e c r e a s e d  e i g h t  p o i n t s  t o  1 04 .
4 .  A verage  i n c r e a s e s  o f  12 t o  15 P h y s i c a l  
F i t n e s s  I n d e x  p o i n t s  p e r  y e a r  w ere  t y p i c a l .
i n  d e t e r m i n i n g  t h a t  t h e  s t r e n g t h  i n d e x  p r e d i c t s  g e n ­
e r a l  a t h l e t i c  a b i l i t y ,  R o g e rs^ ^  u s e d  "making t h e  s c h o o l  te a m "  
a s  a c r i t e r i o n  o f  a t h l e t i c  a b i l i t y .  C la rk e  i n  c i t i n g  t h i s  
s t u d y  a l s o  r e l a t e s  t h e  work o f  G r a n g e r , D e a l i n g  w i t h  t h e  
s t r e n g t h  i n d i c e s  o f  a t h l e t e s  and  n o n - a t h l e t e s .  S i g n i f i c a n t  
d a t a  o f  t h e s e  s t u d i e s  i n c l u d e  t h e  f o l l o w i n g :
R o g e r s ;  ( a j  Not more t h a n  f i v e  b o y s  i n  100,  
i n c l u d i n g  t h e  f o o t b a l l  men t h e m s e l v e s ,  r e a c h e d  
t h e  m edian  s t r e n g t h  i n d e x  f o r  t h e  f o o t b a l l  
l e t t e r  .en .
(b )  Ten f o o t b a l l  p l a y e r s  a c h i e v e d  s t r e n g t h  
i n d i c e s  h ig h e r  t h a n  371 o f  t h e  3 9 0  b o y s  i n c l u d i n g  
t h e m s e l v e s .
( c )  No s i n g l e  s c o r e  Wr s  r e c o r d e d  above  t h e  
m edian  s c o r e  a c h i e v e d  by t h e  f i v e  *b<-St a t h l e t e s ’ 
o r  s c h o o l  t e am  c a p t a i n s  by any  boy n o t  a member o f  
some m a jo r  s p o r t s  t e a m .
l ^ I b i d .  D. 319 .
2 2 7 .
2 28.
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G r a n g e r ;  ( a )  The a v e r a g e  s t r e n g t h  i n d e x  
f o r  t h e  a t h l e t e s  was lo w e r  t h a n  i n  t h e  s t u d y  
b y  R o g e r s ,  a s  G r a n g e r* s  i n c l u d e d  t e n n i s  men, 
a g r o u p  whose a v e ra g e  s t r e n g t h  i n d e x  was  27G 
p o i n t s  b e lo w  an y  o t h e r  o f  h i s  a t h l e t i c  squads*
(b )  The d i f f e r e n c e  b e tw een  t h e  l e t t e r m e n  
an d  t h e  mass o f  p u p i l s  was 337 ~ 23 .09#
(c )  I t  was fo u n d  t h a t  8 3 . 3  o r  90 p e r  
c e n t  o f  t h e  l e t t e r m e n  had  s t r e n g t h  i n d i c e s  
g r e a t e r  t h a n  t h e  a v e r a g e  o f  t h e  m a ss .
The a u t h o r  fo u n d  no s t u d i e s  o th t  r  t h a n  C la rk e*  s 
f o l l o w - u p  s t u d y  w hich  gave  c o n s i a e r a t i o n  t o  t h e  t o t a l  p h y s i c a l  
e d u c a t i o n  p rog ram  o f  a  s c h o o l  and i t s  e f f e c t  upon t h e  a c h ie v e d  
p h y s i c a l  f i t n e s s  i n d i c e s .
The f o l l o w i n g  e x c e r p t s  a b o u t  t h e  R o g e rs  S t r e n g t h  T e s t  
f ro m  t h e  book M easurem ent and S v a l u a t i o n ^^ p r o v i d e  a d d i t i o n a l  
d a t a  a b o u t  t h e  t e s t  b e i n g  an a d e q u a t e  m e a s u r in g  d e v i c e ,  and  
a l s o  sum m arizes  what h a s  b ee n  r e p o r t e d .
P h y s i c a l  F i t n e s s  I n d e x ;  V a l i d i t y  b a se d  on 
c o r r e l a t i o n s  o f  .6 5  w i t h  m e d i c a l  ju d g m e n t s  and 
c a s e  s t u d i e s .
S t r e n g t h  I n d e x ;  C o r r e l a t e s  a b o u t  .8 5  w i t h  
a t h l e t i c  in d e x  composed o f  t r a c k  and f i e l d  
s k i l l  e v e n t s .
R e l i a b i l i t y ;  C o r r e c t e d  s e I f - c o r r e l a t i o n s  
o f  t h e  v a r i o u s  t e s t  i t e m s  r a n g e  f ro m  .9 6  -  .9 9  
an d  f o r  t h e  e n t i r e  b a t t e r y  a b o u t  . 9 4 .
O b j e c t i v i t y :  H ig h ,
R e p o r te d  i n  t h i s  c h a p t e r  were  some o f  t h e  num erous  
im p rov em en ts  and a p p l i c a t i o n s  o f  t h e  R o g e rs  S t r e n g t h  T e s t .  
E v id en ce  was p r e s e n t e d  t h a t  a ’m easu rem en t  p r o j e c t *  im proved  
t h e  l e v e l  o f  a c h i e v e d  p h y s i c a l  f i t n e s s  i n  t h o s e  s c h o o l s  p a r t ­
i c i p a t i n g .  A lso  r e p o r t e d  w ere  t h u  s t u d i e s  o f  R o g e rs  and
15'A m e r ic a n  A s s o c i a t i o n  f o r  H e a l t h ,  i h y s i c a l  O d u c r t i o n , 
and R e c r e a t i o n ,  M easurem ent  and  0v a l u a t i o n . (W a s h in g to n ,  O . C . : 
N a t i o n a l  E d u c a t io n  A s s o c i a t i o n ,  Ï 9 5 G ) ,  p .  1 3 1 .
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G r a n g e r s ,  who u s e d  t h e  same c r i t e r i a  f o r  c o n c l u d i n g  t h a t  t h e  
s t r e n g t h  i n d e x  p r e d i c t s  g e n e r a l  a t h l e t i c  a b i l i t y .
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PRÜCi^iDURE  ̂ OF THO STUDY
T h is  s t u d y  was p r i m a r i l y  c o n c e r n e d  w i t h  t h e  d e t e r m i n ­
i n g  o f  t h e  p h y s i c a l  f i t n e s s  o f  a s e l e c t e d  g ro u p  o f  s t u d e n t s  
a t  Montana S t a t e  U n i v e r s i t y .  The i n s t r u m e n t  u s e d  t o  a c c o m p l i s h  
t h i s  was t h e  R o g e rs  S t r e n g t h  T e s t  w h ich  seemed t o  be  an  a d e ­
q u a t e  m e a s u r in g  d e v i c e  i n  t h a t  i t  met most o f  t h e  s t a t i s t i c a l  
an d  a d m i n i s t r a t i v e  c r i t e r i a  o f  a  good t e s t .  Those s t a t i s t i c ­
a l  c r i t e r i a  a r e ;  v a l i d i t y ,  r e l i a b i l i t y ,  o b j e c t i v i t y ,  a c c u r a c y ,  
norms and s c o r i n g .  The a d m i n i s t r a t i v e  c r i t e r i a  b e i n g ;  e c o n ­
omy o f  t i m e ,  e x p e n s e ,  e q u ip m e n t ,  and  e f f o r t ;  c o m p r e h e n s i v e n e s s ;  
n o n - c o a c h a b l e n e s s ;  s i m p l i c i t y  an d  p r o v i s i o n s  f o r  i n s t r u c t i o n s .
An i n f o r m a t i o n  s h e e t  was p r e p a r e d  w h ich  p r o v i d e d  f o r  
r e c o r d i n g  o f  t e s t  s c o r e s  and  f o r  r e c o r d i n g  t h e  amount o f  t i m e  
s p e n t  i n  p h y s i c a l  e d u c a t i o n  by t h e  s t u d e n t s . ^
Only one s e t  o f  i n s t r u m e n t s  f o r  e ach  t e s t  i t e m  was 
a v a i l a b l e ,  and i t  was fo u n d  n e c e s s a r y  t o  g i v e  t h e  t v s t  i n  t h e  
gymnasium w hich  would  be  u s e d  s i m u l t a n e o u s l y  by  t h e  r e g u l a r l y  
s c h e d u le d  c l a s s e s .
A t r i a l  t e s t  was o r g a n i z e d  and a d m i n i s t e r e d  t o  d e t e r ­
m in e ,  t h e  b e s t  t e s t i n g  s t a t i o n  a r r a n g e m e n t ,  t h e  maximum
^6 e e  Appendex A.
—15*
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
—16 -
number o f  s t u d e n t s  w hich  c o u ld  be t e s t e d  d u r i n g  a s i n g l e  
c l a s s  p e r io d »  t h e  b e s t  a r e a  i n  r e l a t i o n  t o  t h e  a c t i v i t y  
c l a s s e s  t h a t  were b e i n g  h e l d  c o n c u r r e n t l y *  and a s  a t r a i n i n g  
s e s s i o n  f o r  t e s t o r s *  At t h i s  t i m e  t h e  i n s t r u c t i o n s  f o r  e a c h  
t e s t  i t e m  w ere  g i v e n  t o  t h e  t e s t e r s ,
r^ach a c t i v i t y  c l a s s  i n  t h e  r e q u i r e d  p h y s i c a l  e d u c a ­
t i o n  program  was s c h e d u le d  t o  be  t e s t e d  d u r i n g  one o f  t h e i r  
r e g u l a r l y  s c h e d u le d  c l a s s  p e r i o d s .  T h i s  i n t e r f e r e d  w i t h  a 
minimpm o f  one p e r i o d  o f  c l a s s  work f o r  t h e  s t u d e n t s  t e s t e d .  
B ecause  t h e  c l a s s e s  were o f  d i f f e r e n t  s i z e s  i t  was n e c e s s a r y  
t o  s c h e d u le  more t h a n  one c l a s s  f o r  some o f  t h e  t e s t i n g  
s e s s i o n s ,  S c h e d u l in g  was made t o  l i m i t  t h e  number o f  t e s t e e s  
t o  n o t  more t h a n  f o r t y  s t u d e n t s  p e r  one  h o u r  s e s s i o n .  T h i s  
was t h e  maximum number t h e t  c o u ld  be e f f e c t i v e l y  t e s t e d  a s  
d e t e r m i n e d  by t h e  t r i a l  t e s t .  T h ese  f o r t y  o r  l e s s  s t u d e n t s  
were o r g a n i z e d  i n t o  sev en  g ro u p s ,  e a c h  w i t h  a g ro u p  l e a d e r ,  
s e l e c t e d  f rom  t h e  s t u d e n t s  i n  t h e  c l a s s  b e i n g  t e s t e d  i n  c h a r g e  
o f  e a c h  g r o u p .
To a s s u r e  u n i f o r m i t y  o f  d i r e c t i o n s  t h e  a u t h o r  met w i t h  
t h e  c l a s s  i n s t r u c t o r  p r i o r  t o  t h e  day  o f  t e s t i n g .  I n f o r m a t i o n  
s h e e t s  and th e  d i r e c t i o n s  f o r  t h e i r  c o m p le t io n  were  d i s t r i b u t ­
ed t o  i n s t r u c t o r s  o f  p h y s i c a l  e d u c a t i o n  c l a s s e s  who s u p e r ­
v i s e d  t h e  f i l l i n g  o u t  o f  t h e  f o r m s .  At t h i s  t im e  t h e  t e s t e e s  
w ere  a s s i g n e d  t o  one  o f  t h e  s ev e n  g r o u p s  and  g ro u p  l e a d e r s  
w ere  a p p o i n t e d  f o r  e a c h  g r o u p .  The t e s t e e s  were  o r i e n t e d  a s  
t o  t h e  p u r p o s e  o f  t h e  t e s t  and  p r o c e d u r e  t o  be f o l l o w e d  d u r i n g
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t h e  t e s t i n g  s e s s i o n .  They were t o l d  t o  m a i n t a i n  g r o u p  u n i t y  
u n l e s s  d i r e c t e d  o t h e r w i s e  and t h a t  t h e  g r o u p s  w ou ld  r o t a t e  
f ro m  s t a t i o n  t o  s t a t i o n  a s  t h e  s t a t i o n  t e s t e r s  d i r e c t e d  u n d e r  
c o n t r o l  o f  t h e  g ro u p  l e a d e r .
The t e s t i n g  s t a t i o n s  vvere a r r a n g e d  t o  a l l o w  t h e  g r e a t ­
e s t  number o f  s t u d e n t s  t o  be t e s t e d  i n  t h e  t i m e  a l l o t t e d  and 
so t h e r e  would be a r e s t  o f  a t  l e a s t  f i v e  m i n u te s  b e tw e en  t h e  
p u l l - u p s  ( c h i n s )  and p u s h - u p s  ( d i p s )  s t a t i o n s .  A l l  t e s t  i t e m s  
w ere  c o n d u c te d  a t  s e p a r a t e  s t a t i o n s ,  w i t h  t h e  e x c e p t i o n  o f  t h e  
back  and l e g  l i f t s  i-diich w ere  combined b e c a u s e  o f  t h e  a v a i l a b ­
i l i t y  o f  o n l y  one b i c k  and l e g  dynam om eter .  dach t e s t i n g  s t a ­
t i o n  was p r o v id e d  w i t h  a s e t  o f  i n s t r u c t i o n s  on t h e  a d m i n i s t r a ­
t i o n  o f  t h e  i t e m  o f  t h e  t e s t  a t  t h a t  s t a t i o n .  These  i n s t r u c ­
t i o n s  were a v a i l a b l e  t o  b o t h  t h e  t e s t o r  and t e s t e s . ^ The 
s c o r i n g  o f  t h e  t e s t  was done by t h e  t e s t o n s  and r e c o r d e d  by 
t h e  g ro u p  l e a d e r s  u n d e r  t h e  s u p e r v i s i o n  o f  t h e  t e s t o r  a t  e a c h  
s t a t i o n .
P e r s o n s  p a r t i c i p a t i n g  a s  t e s t e r s  were p h y s i c a l  e d u c a ­
t i o n  d e p a r t m e n t  s t a f f  mem bers ,  g r a d u a t e  s t u d e n t s ,  and  s e n i o r  
p h y s i c a l  e d u c a t i o n  m a j o r s ,  who were  f a m i l i a r  w i t h  t h e  R o g e rs  
s t r e n g t h  T e s t .  T e s t i n g  s e s s i o n s  were h e l d  e v e ry  nour  t h e r e  
was a  s c h e d u le d  a c t i v i t y  c l a s s .  The e n t i r e  t e s t i n g  p rog ram  
r e q u i r e d  a t o t a l  o f  n i n e  l a y s ,  t h i s  i n c l u d e d  make-up s e s s i o n s  
f o r  a b s e n t e e s .  The c o m p le te  t e s t  was a d m i n i s t ' - r e i  t o  a t o t a l  
442 s t u d e n t s .
The s t r e n g t h  in d e x  i s  fo u n d  by a d d i n g  t h e  arm s t r e n g t h  
s c o r e  w i t h  t h e  t o t a l  s c o r e  o f  t h e  o t h e r  i t e m s .  The arm
^See ap p en d ex  A*
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s t r e n g t h  s c o r e  i s  fo u n d  by u s i n g  t h e  f o l l o w i n g  f o r m u l a ;  t h e  
w e i g h t  i n  pounds» d i v i d e d  by  t e n  p l u s  t h e  h e i g h t  i n  i n c h e s  
m inus  s i x t y ,  t i m e s  t h e  t o t a l  o f  c h i n s  and d i p s *  P r o c e d u r e s  
u s e d  i n  d e t e r m i n i n g  t h e  n o rm a l  s t r e n g t h  i n d e x  and  p h y s i c a l  
f i t n e s s  i n d e x  a r e  t h o s e  shown by L a r s o n  an d  Yocum*3 By d i v ­
i d i n g  t h e  o b t a i n e d  s t r e n g t h  i n d e x  by t h e  n o rm a l  i n d e x  
a s s i g n e d  f o r  t h e  i n d i v i d u a l  a c c o r d i n g  t o  h i s  age  and w e i g h t  
e a c h  p h y s i c a l  f i t n e s s  i n d e x  was c a l c u l a t e d *  When t h e  
p h y s i c a l  f i t n e s s  i n d i c e s  were  c a l c u l a t e d ,  Rogers*  c l a s s i f i c a ­
t i o n s  o f  "A**, "C " ,  and **D** were d e t e r m i n e d  f o r  e a c h
a c h ie v e d  p h y s i c a l  f i t n e s s  i n d e x .  The p e r  c e n t  o f  s t u d e n t s  
f a l l i n g  i n t o  e a c h  c l a s s i f i c a t i o n  was d e te rm in e d *
The n e x t  s t e p  .was t o  d e t e r m i n e  t h e  mean p h y s i c a l  
f i t n e s s  i n d e x ,  and t h e  s t a n d a r d  e r r o r  o f  t h e  mean f o r  t h e  
t e s t e d  group* T h i s  d a t a  p r o v i d e d  s t a t i s t i c a l  I n f o r m a t i o n  f o r  
t h e  e v a l u a t i o n  o f  t h e  c e n t r a l  t e n d e n c y  o f  t h e  group* The mean 
and  s t a n d a r d  e r r o r  o f  t h e  mean w ere  d e t e r m i n e d  by  u s i n g  t h e  
s t a t i s t i c a l  m ethods  o u t l i n e d  by G a r r e t t ^  f o r  m e a s u r e s  o f  
c e n t r a l  t e n d e n c y *
The n e x t  s t e p  i n  t h e  s t u d y  was t o  c a l c u l a t e  t h e  amount 
o f  t i m e  s p e n t  i n  p l a n n e d  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e s  o f  
each  s t u d e n t *  T h i s  was  a c c o m p l i s h e d  by d e t e r m i n i n g  f rom  t h e  
d a t a  on  t h e  i n f o r m a t i o n  s h e e t s ,  t h e  t i m e  i n  h o u r s  s p e n t  i n
^L e o n a rd  A* L a r s o n  and R a c h a e l  D* Yocum, M easurem ent 
and  E v a l u a t i o n  i n  f h y s i c a l * H e a l t h , and  R e c r e a t i o n  E d u c a t i o n *
{S t • L o u i s :  C, V, Mosby Company, i 9 5 l ) , P*
^H enry  £* G a r r e t t ,  S t a t i s t i c s  i n  P s y c h o lo g y  and E d u ca ­
t i o n  , (New York:  Longmans, Green  and Company, 1 9 5 3 ) ,  p p .  5 2 -5 4 .
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p h y s i c a l  e d u c a t i o n  c l a s s e s »  and i n  s c h o o l  a t h l e t i c s *  The 
amount o f  t im e  was c a l c u l a t e d  f ro m  t h e  r e p o r t e d  num ber o f  
m e e t in g  p e r i o d s  p e r  week o f  p h y s i c a l  e d u c a t i o n  c l a s s e s  a n d / o r  
a t h l e t i c s ,  t h e  number o f  y e a r s  p a r t i c i p a t i n g ,  and t h e  num ber 
o f  m in u te s  o f  e a c h  c l a s s  p e r io d *  To f a c i l i t a t e  t h e s e  c a l c u l a ­
t i o n s  a t a b l e  was p r e p a r e d  f o r  t h e  v a r i o u s  c o m b i n a t i o n s  w h ich  
a p p e a r e d  on t h e  i n f o r m a t i o n  s h e e t s *  The t o t a l  number o f  
h o u r s  was t h e  sum o f  t h e  t im e  s p e n t  i n  p h y s i c a l  e d u c a t i o n  
c l a s s e s  a n d / o r  t im e  s p e n t  i n  a t h l e t i c s *  T a b le s  f o r  co m p u t in g  
t h e  t o t a l  t im e  i n  p h y s i c a l  e d u c a t i o n  can  be fo u n d  i n  t h e  
appendix ."^
A f t e r  t h e  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e s  had  been  
c a l c u l a t e d  a c r i t i c a l  r a t i o  t e c h n i q u e  was employed t o  r e v e a l  
t h e  r e l a t i o n s h i p  o f  t h e  p h y s i c a l  f i t n e s s  i n d e x  t o  t h e  amount 
o f  p l a n n e d  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e  * In  o r d e r  t o  u s e  
t h e  c r i t i c a l  r a t i o  t e c h n i q u e  i t  was f i r s t  n e c e s s a r y  t o  
d i v i d e  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e  i n t o  g rou p s*  Two 
g r o u p s  w ere  fo rm e d ;  t h o s e  f a l l i n g  above  t h e  mean p h y s i c a l  
e d u c a t i o n  e x p e r i e n c e  and t h o s e  f a l l i n g  b e lo w  t h e  mean p h y s i c a l  
e d u c a t i o n  e x p e r i e n c e .  To i n s u r e  t h a t  t h e  mean u s e d  was 
s i g n i f i c a n t ,  th e  c o n f i d e n c e - i n t e r v a l  o f  t h e  mean p l u s  and
minus t h r e e  s t a n d a r d  e r r o r s  o f  t h e  mean was a p p l i e d *  T h i s
i n t e r v a l  was u s e d  t o  r e p r e s e n t  t h e  mean and c a s e s  w i t h i n  t h e
i n t e r v a l  were n o t  c o n s i d e r e d .  The c r i t i c a l  r a t i o  was fo u n d
by u s i n g  t h e  method o u t l i n e d  by G a r r e t t ,  an d  t h e  s i g n i f i c ' - n c e  
o f  t h e  d i f f e r e n c e  n o t e d  i n  r e l a t i o n s h i p  t o  t h e  l e v e l s  o f
^See a p p e n d ix  A,
^ G a r r e t t , o p . c i t .. p .  35 6 .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 2 0 -
s i g n i f i c a n c e  d e f i n e d  i n  c h a p t e r  1 .
The f i n a l  a n a l y s i s  o f  t h e  d a t a  s o u g h t  t o  d e t a n n i n e  
i f  p a r t i c i p a t i o n  i n  a t h l e t i c s  t e n d e d  t o  r a i s e  o r  l o w e r  t h e  
a c h i e v e d  p h y s i c a l  f i t n e s s  i n d e x  a n d / o r  s t r e n g t h  in dex *  The 
same c r i t e r i a  f o r  a t h l e t e s  an d  n o n - a t h l e t e s  u s e d  b y  R o g e rs  
and  G r a n g e r , ^  t h a t  b e i n g ,  l e t t e r - w i n n e r s  and  n o n - l e t t e r - w l n n -  
e r s ,  was employed* A c o e f f i c i e n t  o f  c o r r e l a t i o n  and  c r i t i c a l  
r a t i o s  were  c a l c u l a t e d  t o  show t h e  r e l a t i o n s h i p .
H a r r is o n  C l a r k e ,  The A p p l i c a t i o n  o f  M easurem ent  
t o  H e a l th  and  F h y s i c a l  E d u c a t io n  » ( Rew Y o rk  : P r e n t i c e - H a l l  
1 9 4 5 i ,  p .  228 .
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CHAPTLE IV 
ÂKALÏ3IS OF THO DATA
I n  a n a l y z i n g  t h e  d a t a ,  t h e  a u t h o r  u s e d  a p p ro v e d  s t a t ­
i s t i c a l  m e tho d s  i n  f i n d i n g  t h e  v a r i o u s  c r i t i c a l  r a t i o s ,  c o e f f ­
i c i e n t  o f  c o r r e l a t i o n s ,  m ean s ,  s t a n d a r d  e r r o r  o f  t h e  m ean s ,  
and s t a n d a r d  d e v i a t i o n s .  The p r o c e d u r e  u s e d  i n  a d m i n i s t r a t i o n  
and s c o r i n g  o f  t h e  R o gers  S t r e n g t h  T e s t  w ere  t h o s e  a s  p r e -  
s c r i b e d  by R o g e rs  and  o u t l i n e d  by  L a r s o n  and Yocum.
C e n t r a l  Tendency  o f  P h y s i c a l  F i t n e s s  S c o r e s .
A f t e r  t h e  t e s t s  had b e e n  s c o r e d  and  t h e  p h y s i c a l  f i t ­
n e s s  i n d i c e s  f o r  e a c h  i n d i v i d u a l  c a l c u l a t e d ,  t h e  s c o r e s  were 
g ro u p e d  a c c o r d i n g  t o  t h e  c l a s s i f i c a t i o n s  e s t a b l i s h e d  by 
R o g e r s .  Thus a  p i c t u r e  o f  t h e  t o t a l  s a m p le ’ s f i t n e s s  was 
o b s e r v e d  by n o t i n g  t h e  p e r  c e n t  o f  s t u d e n t s  f a l l i n g  i n t o  
e a c h  o f  t h e  c l a s s i f i c a t i o n s .  T a b le  I  p r o v i d e s  t h i s  i n f o r m a t i o n ,
L eonard  A. L a r s o n  and R a c h e l  D, Yocum, M easurem ent 
an d  E v a l u a t i o n  i n  P h y s i c a l . H e a l t h , and R e c r e a t i o n  z ^ d u c a t io n . 
( L t . L o u i s :  C.V, sby  Company, 1951) » pp .  47<^-474.
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TABLE I
P^R Cl::T of  lî^ t,ACH
PHYSICAL FITL:î S;,; CLA SSIFÎC ''t i o n
C LÀ s  oiF IC AÏ 1 Oî  S
(w ith  p h y s ic a l  f i t -  OF FER CENT OF
n e s s  in dex  l i m i t s ) ___________STUDENTS_____________ TOTAL SAAPLE
A --  115 and  above 14 3*17
B—  100 t o  114 22 1 6 .2 9
G— Ô5 t o  99 150 3 3 .9 4
D --  84 and be low  206 4 6 .6 0
N o te :  T h i s  t a b l e  r e a d s  a s  f o l l o w s :  T h e re  a r e  14
s t u d e n t s  who a r e  c l a s s i f i e d  ” A” , o r  had a  s c o r e  o f  115 o r  
b e t t e r ,  t h i s  number i s  3 . 1 7  p e r  c e n t  o f  t h e  t o t a l  s a m p le .
The p h y s i c a l  f i t n e s s  i n d e x  was d e t e r m i n e d  by d i v i d i n g  
t h e  a c h ie v e d  s t r e n g t h  i n d e x  by t h e  n o rm a l  s t r e n g t h  i n d e x  o f  
t h e  i n d i v i d u a l ,  t h e  r e s u l t a n t  p e r  c e n t  r e p r e s e n t e d  t h e  p h y s i ­
c a l  f i t n e s s  i n d e x  o f  t h e  s u b j e c t .  A p e r s o n  who a c h i e v e s  a 
s t r e n g t h  in d e x  o f  2 6 6 0 ,  and who h a s  a n o rm a l  s t r e n g t h  i n d e x  o f  
2660 w i l l  have  a  r e s u l t a n t  p h y s i c a l  f i t n e s s  i n d e x  o f  1 0 0 .
T h i s  i n d e x  i s  c o n s i d e r e d  t h e  n o rm a l  i n d e x .  T a b le  1 r e v e a l s  
t h a t  n e a r l y  e i g h t y - o n e  p u r  c e n t  o f  t h e  s t u d e n t s  t e s t e d  were 
below  t h i s  n o rm a l  i n d e x .  I t  w i l l  a l s o  be n o t e d  t h a t  t h e  
l a r g e s t  number o f  s t u d e n t s  f e l l  i n t o  t h e  g ro u p  w h ich  i s
t h e  l o w e s t  c l a s s i f i c a t i o n .  T h i s  number i s  h i g h l y  s i g n i f i c a n t  
i n  t h a t  i t  r e p r e s e n t s  n e a r l y  h a l f  o f  t h e  t o t a l  s a m p le .  T h i s  
i n f o r m a t i o n  would seem t o  i n d i e ;  t e  t h a t  f o r  t h e  most p a r t  t h e  
s t u d e n t s  t e s t e d  a r e  p h y s i c a l l y  i n f e r i o r  t o  t h e  c o n s i d e r e d  
n o rm a l  i n d e x .
L in ce  t h e  r e l i a b i l i t y  o f  s t a t i s t i c s  i s  l a r g e l y  d e p e n d ­
e n t  upon  t h e  number o f  c a s e s  c o n s i d e r e d ,  t h e  a u t h o r  f e e l s  t h a t
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t h e  sam ple  t e s t e d ,  w hich  i s  f o r t y - o n e  p e r  c e n t  o f  t h e  t o t a l  
number o f  male f r e s h m e n  and sophom ores  e n r o l l e d  a t  Montana 
S t a t e  U n i v e r s i t y  d u r i n g  t h e  t i m e  o f  t e s t i n g .  I s  a s u f f i c i e n t  
num ber•
A d e s c r i p t i o n  o f  t h e  a c h i e v e d  p h y s i c a l  f i t n e s s  i n d i c e s  
i s  shown by t h e  mean p h y s i c a l  f i t n e s s  i n d e x ,  s t a n d a r d  d e v i a ­
t i o n ,  and s t a n d a r d  e r r o r  o f  t h e  mean. The mean o f  t h i s  d a t a  
i s  0 6 ,9 9  w i th  t h e  s t a n d a r d  e r r o r  o f  t h e  mean .71*  and t h e  
s t a n d a r d  d e v i a t i o n  14 *96 ,  T h i s  shows t h a t  t h e  c e n t r a l  t e n ­
dency  o f  t h o s e  t e s t e d  i s  i n  t h e  c l a s s i f i c a t i o n  even  when
t h e  l i m i t s  o f  t h e  mean {^4-^6  — 09*12) a r e  c o n s i d e r e d .  T h i s  
i s ,  how ever ,  t h e  lo w e r  p o r t i o n  o f  t h e  "C" c l a s s i f i c a t i o n .
P h y s i c a l  E d u c a t io n  i - x o e r i e n c e .
To c a r r y  t h e  s t u d y  beyond  one w h ich  showed m e re ly  
p h y s i c a l  f i t n e s s  s t a t u s  t h e  a u t h o r  so u g h t  t o  r e l a t e  p h y s i c a l  
e d u c a t i o n  e x p e r i e n c e  t o  a c h i e v e d  p h y s i c a l  f i t n e s s .  As e x p l a i n ­
ed u n d e r  " p r o c t d u r e s , ” i n f o r m a t i o n  c o n c e r n i n g  p h y s i c a l  e d u c ­
a t i o n  e x p e r i e n c e s  o b t a i n e d  f ro m  i n f o r m a t i o n  s h e e t s  was o r g a n ­
i z e d  f o r  u s e  i n  d e t e r m i n i n g  t h e  r e l a t i o n s h i p .  The c r i t i c a l  
r a t i o  t e c h n i q u e  was u s e d  t o  d e t e r m i n e  t h e  1 v e l  o f  s i g n i f i c ­
an c e  t h a t  t im e  i n  p l a n n e d  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e  p l a y e d  
i n  d e v e l o p i n g  p h y s i c a l  f i t n e s s *  To u se  t h e  c r i t i c a l  r a t i o  
t e c h n i q u e  i t  was n e c e s s a r y  t o  d i v i d e  p h y s i c a l  e d u c a t i o n  
e x p e r i e n c e  i n t o  g r o u p s  f o r  c o m p a r i s o n ,  d i n c e  t h e  t o t a l  
" p l a n n e d  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e ” was i n d i c a t e d  by t h e  
t o t a l  number o f  h o u r s  o f  p a r t i c i p a t i o n  f o r  e a c h  s t u d e n t ,  two
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g r o u p s  w ere  fo rm ed  ; t h o s e  whose t o t a l  h o u r s  f e l l  above  t h e  
mean number o f  h o u r s  f o r  t h e  t o t a l  g r o u p  and t h o s e  b e lo w  t h e  
mean number o f  h o u r s  f o r  t h e  t o t a l  g r o u p .  To i n s u r e  t h a t  
t h e  t r u e  mean was u sed»  t h e  c o n f i d e n c e - i n t e r v a l  i  3 s t a n d a r d  
e r r o r  o f  t h e  mean was u t i l i z e d .  The mean num ber o f  h o u r s  
f o r  t h e  whole g ro u p  was 6 7 7 .5 5 *  and t h e  s t a n d a r d  e r r o r  o f  t h e  
mean 2 2 .$ 2 .  The c o n f i d e n c e - I n t e r v a l  c a l c u l a t e d  p ro d u c ed  t h e  
l i m i t s  o f  t h e  mean t o  be u s e d .  T hese  w ere  6 0 9 .9 6  and 7 45 .14*  
T h i s  i n t e r v a l ,  now c o n s i d e r e d  t h e  mean, i s  shown i n  T a b le  T I .
TABLE I I
HOURS OF PHYSICAL 
.EDUCATION L:XPER1:,NCE
Range MEAN ED CDjyj GOHFID^N CE-INT..,RV AL
0 -  2424 6 7 7 .5 5 4 7 3 .7 2 2 .5 2 6 0 9 .9 6  -  7 4 5 .1 4
The mean p h y s i c a l  f i t n e s s  i n d e x  was computed f o r  t h e  
above  a v e r a g e  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e  g ro u p  and t h e  
below  a v e r a g e  p h y s i c a l  e d u c a t i o n  g r o u p .  The c r i t i c a l  r a t i o  
was c a l c u l a t e d  by d i v i d i n g  t h e  d i f f e r e n c e  o f  t h e  two o b t a i n e d  
p h y s i c a l  f i t n e s s  i n d e x  means by t h e  s t a n d a r d  e r r o r  o f  t h e  
d i f f e r e n c e s *  The d a t a  u s e d  i n  t h i s  t r e a t m e n t  i s  shown i n  
T a b le  I I I .
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TABLE I I I
DATA FOR THE CRITICAL RATIO ANALYSIS 
Or PHYSICAL INu /̂X AND PHYSICAL
EDUCATION rXPARIANCS
GROUP I  
Above average p h y s ic a l  
e d u c a t io n  e x p e r ie n c e .
GRuüP I I  
Below a vera ge  p h y s i c a l  
e d u c a t io n  e x p e r ie n c e .
MEAN 8 4 .8 8 8 2 .1 5
SD 1 6 .8 0 1 3 .0 2
1 .2 7 .8 5
The r e s u l t a n t  r a t i o  o f  1 .7 9  was s i g n i f i c a n t  a t  . 0 0  l e v e l  i n d i ­
c a t i n g  t h a t  u n d e r  s i m i l a r  c o n d i t i o n s  a p p r o x i m a t e l y  e i g h t  t i m e s  
o u t  o f  100 t h e  d i f f e r e n c e  be tw een  t h e  two means w ould  be due 
t o  c h a n c e .  S in c e  t h i s  r a t i o  i s  b e lo w  1 .9 6  w h ich  i n d i c a t e s  
t h e  .0 5  l e v e l  o f  s i g n i f i c a n c e ,  i t  i s  c o n s i d e r e d  n o t  s i g n i f i c ­
a n t .  From t h e s e  f i n d i n g s  i t  a p p e a r s  t h a t  t h e  t o t a l  aniount 
o f  t i m e  s p e n t  i n  p l a n n e d  p h y s i c a l  e d u c a t i o n  h a s  a low 
r e l a t i o n s h i p  o r  s i g n i f i c a n c e  t o  t h e  p h y s i c a l  f i t n e s s  i n d e x .
A t h l e t i c  P a r t i c i p a t i o n
As r e p o r t e d  f rom  r e l a t e d  l i t e r a t u r e  i n  c h a p t e r  2 o f  
t h i s  s t u d y ,  t h e  a c h i e v e d  s t r e n g t h  i n d e x  o f  t h e  R og ers  S t r e n g t h  
T e s t  c o r r e l a t e d  a b o u t  .8 5  w i t h  g e n e r a l  a t h l e t i c  a b i l i t y .  U s in g  
t h e  same c r i t e r i a  f o r  d i s t i n g u i s h i n g  b e tw e e n  a t h l e t e s  and  n o n -  
a t h l e t e s  a s  R o g ers  and G r a n g e r , ^  t h e  a u t h o r  c a l c u l a t e d  a  b i ­
s e r i a l  c o r r e l a t i o n  t o  i n d i c a t e  t h e  i n f l u e n c e  o f  a t h l e t i c s
H. H a r r i s o n  C l a r k e ,  The A p p l i c a t i o n  o f  imeasurement t o  
H e a l t h  and  P h y s i c a l  E d u e -^ t io n . [New York : P r e n t i c e - H a i l  1945*77 
p .  2 2 7 .
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upon t h e  a c h i e v e d  p h y s i c a l  f i t n e s s  i n d i c e s *  U s in g  t h e  i n f e r n -  
a t i o n  o f  l e t t e r - w i n n e r s  and  n o n - l e t t e r - w i n n c r s ,  r e p o r t e d  on t h e  
i n f o r m a t i o n  s h e e t s ,  t h e  f o l l o w i n g  s t a t i s t i c a l  d a t a  was  p r o d u c ­
ed f o r  s t u d y .
TABLE IV
STATI-iTICAL DATA UDLÜ FOR THE 
3I-SEEIAL CORRELATIOH BET,.E .1: THE 
L^TTiLR-WI.RL.RJ AND LCH-L^TT. ..v-TlUi.^aS
3T:.TldTICüL T K'43 LeTTER-WIKN
( a t h l e t e s )
LRS 'IDTÂL 
Sample 
(
NON-LETTER-
A'lNNERS
n o n - a t h l e t e s
MEAN PHÏÈICAL FITNESS INDEX 8 8 .5 8 8 6 .9 9 8 5 .2 1
STANDARD DEVIATION 1 6 .1 4 1 4 .9 6 1 3 .3 3
STANDARD ERF.ÛR OF ITic AEIAN 1 . 0 6 #71 .9 2
rKGrORTION OF TOTAL SAMFEE .5 2 9 4 .4 7 0 6
HEIGHTH OF ORDIN^T^ AXIS
S^PARaTIKQ rROEORTlONS
.3 9 8
The r e s u l t a n t  c o r r e l a t i o n  o f  . 1 4  i n d i c a t e s  some d e g r e e  
o f  p o s i t i v e  r e l a t i o n s h i p  be tw een  p a r t i c i p a t i o n  i n  a t h l e t i c s  
and  t h e  a c h i e v e d  o h y s i c a l  f i t n e s s  i n d e x .  However, t h i s  
r e l a t i o n s h i p  i s  s l i g h t .
A n o th e r  p i c t u r e  o f  t h e  r e l a t i o n s h i p  b e tw een  t h e s e  two 
g r o u p s  i s  fo u n d  by e m p lo y in g  t h e  c r i t i c a l  r a t i o  t e c h n i q u e .  
C o n s i d e r i n g  t h e  d i f f e r e n c e  be tw een  t h e  mean p h y s i c a l  f i t n e s s  
i n a c x  o f  t h e  two g r o u p s  an d  d i v i d i n g  t h e  d i f f e r e n c e  by t h e  
s t a n d a r d  e r r o r  o f  t h e  d i f f e r e n c e  a  r a t i o  o f  2 .4 0  i s  com pu ted .
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T h is  r a t i o  i s  s i g n i f i c a n t l y  h i g h  a s  i t  i s  b e t t e r  t h a n  1 .9 6  
w h ich  r e p r e s e n t s  t h e  .0 5  l e v e l  o f  s i g n i f i c a n c e »  b u t  d o e s  n o t  
r e a c h  t h e  .01  l e v e l  o f  s i g n i f i c a n c e *  S in c e  i t  i s  b e t t e r  t h a n  
t h e  .0 5  l e v e l  t h i s  d e g r e e  o f  r e l a t i o n s h i p  i n d i c a t e s  t h a t  
t h o s e  i n d i v i d u a l s  who e a r n  l e t t e r s  i n  a t h l e t i c s  w i l l ,  b e t t e r  
t h a n  95 t i m e s  o u t  o f  1 0 0 ,  a c h i e v e  h i g h e r  p h y s i c a l  f i t n e s s  
i n d i c e s  t h a n  t h o s e  who do n e t  w in  l e t t e r s .
The p r e d i c t i b i l i t y  o f  t h e  S t r e n g t h  In d e x  f o r  g e n e r a l  
a t h l e t i c  a b i l i t y  h a s  been  i n d i c a t e d  i n  r e l a t e d  l i t e r a t u r e .  An 
a t t e m p t  was made i n  t h i s  s t u d y  t o  show t h a t  t h o s e  s t u d e n t s  who 
were c l a s s i f i e d  a s  a t h l e t e s  t e n d  t o  a c h i e v e  h i g h e r  s t r e n g t h  
i n d i c e s  t h a n  do t h o s e  who a r e  c o n s i a e r e d  a s  n o n - a t h l e t e s .  A 
c r i t i c a l  r a t i o  was com puted  f o r  t h i s  a n a l y s i s  u s i n g  t h e  d a t a  
i n  T a b le  V.
TABLE V 
DATA FOR AK'ALYLIS 
OF ÜTR JhOTH INDEX AND hTHLETICS
GROUP MEAN
STRLDGTH lUDLX
SD 50% LUIIBLR OF 
3TUD:.NT3
L e t t e r - w i n n e r s  2 5 6 0 .0 / , 4 7 0 .6 4 3 0 .7 7 234
N o n - l e t t e r -  2 3 6 2 .5 0 7 5 5 .5 7 5 2 .3 8 208
w i n n e r s
The c r i t i c a l  r a t i o  d e t e r m i n e d  f ro m  t h i s  d a t a  i s  an  
e x t r e m e l y  h ig h  3 . 2 6  w h ich  i s  s i g n i f i c a n t  a t  b e t t e r  t h a n  t h e  
,0 1  l e v e l .  T h i s  r a t i o  i n d i c a t e s  t h a t  t h o s e  Montcna s t u d e n t s
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-2 8 '-
who e a r n  l e t t e r s  i n  a t h l e t i c s  w i l l  b e t t e r  t h a n  99 t i m e s  o u t  
o f  100 s c o r e  h i g h e r  s t r e n g t h  i n d i c e s  t h a n  t h o s e  who do n o t  
win l e t t e r s .  B ecause  o f  t h e  l i m i t e d  i n f o r m a t i o n  a v a i l a b l e  
f o r  t h i s  s t u d y  i t  i s  d i f f i c u l t  t o  s a y  t h a t  t h i s  h ig h  r e l a t i o n ­
s h i p  r e s u l t s  f rom  t h e  g r e a t e r  amount o f  p a r t i c i p a t i o n  i n  
a t h l e t i c s .
From the. a n a l y s i s  o f  t h e  d a t a  i n  t h i a  s tu d y  t h e  
f o l l o w i n g  r e s u l t s  were c o n c lu d e d ,  u i g h t y - o n e  p e r  c e n t  o f  t h e  
s t u d e n t s  t e s t e d  acort.d be low  t h e  n o rm a l  s c o r e  o f  100 i n  
p h y s i c a l  f i t n e s s ;  F o r t y - s i x  p e r  c e n t  o f  t h e  s t u d e n t s  w ere  
c l a s s i f i e d  i n  t h e  l o w e s t  g r o u p ;  The c r i t i c a l  r a t i o  o f  1 . 7 9  
d o e s  n o t  show a s i g n i f i c a n t  r e l a t i o n s h i p  be tw een  p l a n n e d  
p h y s i c a l  e d u c a t i o n  e x p e r i e n c e  and t h e  a c h i e v e d  p h y s i c a l  f i t n e s s  
i n d e x ;  That  r a t i o s  o f  2 .4 0  and 3 . 2 6  show s i g n i f i c a n t  r e l a t i o n ­
s h i p s  b e tw een  a t h l e t i c s  and t h e  p h y s i c a l  f i t n e s s  in d e x  and t h e  
s t r e n g t h  i n d e x  r e s p e c t i v e l y .  T a b le  VI shows s t a t i s t i c a l  d a t a  
o f  t h e  p h y s i c a l  f i t n e s s  i n d i c e s  f o r  t h e  d i f f e r e n t  g r o u p s  u s e d  
i n  t h i s  s t u d y .
TABLE VI
. HYdlCAL FITNESS INEfX 
DATA BY GROUPS
PHYSICAL LDUCiTlON ,.XP RI.RJCE 
ABOVE AV..RAGE Bz.LOs AVERAGE
TOTAL
SA.: i'LE
ATHLETES ..GN-.THLi'TE,
ivUAN 8 4 .8 8 8 2 .1 5 8 6 .9 9 8 8 .5 8 8 5 .2 1
SD 1 6 .0 8 1 3 .0 2 1 4 .9 6 1 6 .1 4 1 3 .3 3
1 .2 7 .8 5 .7 1 1 . 0 6 .9 2
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Sl-J.IMARY AMD C0KCLUÜÎCK3
The p r im a r y  p u rp o s e  o f  t h i s  s t u d y  was t o  d e t e r m i n e  
t h e  p h y s i c a l  f i t n e s s  o f  a s e l e c t e d  g ro u p  o f  s t u d e n t s  a t  
Montana E t a t e  U n i v e r s i t y .  The s t u d y  p ro c e e d e d  on t h e  f o l l o w »  
in g  a s s u m p t i o n s ;  (1 )  t h a t  m u s c u la r  s t r e n g t h  r e f l e c t s  t h e  
b a s i c  f i t n e s s  o f  t h e  b o d y ,  (2 )  t h a t  t h e  R o g e rs  E t r - n g t h  T e s t  
was an  a d e q u a t e  m easure  o f  body s t r e n g t h ,  and (3 )  t h a t  t h e  
p h y s i c a l  f i t n e s s  i n d e x  i n d i c a t e d  t h e  d e g r e e  o f  f i t n e s s  o f  t h e  
i n d i v i d u a l .  These  a s s u m p t i o n s  a r e  s u p p o r t e d  i n  t h e  l i t e r a t u r e  
r e f e r r e d  t o  i n  c h a p t e r  I .
The R o g e rs  S t r e n g t h  T e s t ,  a r e d u c t i o n  o f  t h e  t e n  t e s t  
e l e m e n t s  u s e d  by D r.  Dudley A, S a rg^-n t ,  i s  made up o f  sev en  
t e s t  i t e m s ;  p u l l - u p s ,  p u s h - u p s  back  l i f t ,  l e g  l i f t ,  r i g h t  and 
l e f t  hand  g r i p s ,  and lu n g  c a p a c i t y .  The t e s t  r a t e s  h i g h  i n  
v a l i d i t y ,  r e l i a b i l i t y  and o b j e c t i v i t y .  The v a l i d i t y  i s  b a s e d  
on h i g h  c o r r e l a t i o n  w i t h  m e d ic a l  ju d g m e n ts  a s  r e v e a l e d  i n  t h e  
s t u d y  by C h am b er la in  and Em iley  r  p o r t e d  i n  C h a p te r  I I  o f  
t h i s  s t u d y .
The R o g e rs  S t r e n g t h  T e s t  had  been  c o n t i n u a l l y  im proved
s i n c e  i t s  d e v e lo p m e n t .  H o ta b l e  among t h e  im prov em en ts  a r e  t h e
d e v e lo p m e n t  o f  t h e  ’ b e l t  t e c h n i q u e ’ by Hathaway and t h e
e s t a b l i s h m e n t  o f  new norm s f o r  t h i s  r e v i s i o n  o f  t h e  t e s t  by
- 2 9 -
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iOaskeXt Lynch , L aveague  and K e l l y ,
The R o g e rs  S t r e n g t h  T e s t  h a s  been  a p p l i e d  i n  a w ide  
ra n g e  o f  u s e s ,  H in e s  a n d  G r im s le y  i n  t h e i r  s t u d i e s  r e l a t e d  
p h y s i c a l  f i t n e s s  i n d e x  t o  t h e  I . Q .  o f  c o l l e g e  men, and  t o  t h e  
s e l e c t i o n  o f  men f o r  em ploym en t .  The • m easurem ent  p r o j e c t *  
e s t a b l i s h e d  by C la r k e  u s e d  t h e  t e s t  t o  s e l e c t  boys  f o r  f o l l o w -  
u p  work and e v a l u a t e  t h e  c h a n g e s  a c h i e v e d  f rom  p a r t i c i p a t i o n  
i n  t h e  p h y s i c a l  e d u c a t i o n  p ro g ram .  S i g n i f i c a n t  r e s u l t s  r e v e a l ­
ed by t h e  C la rk e  * p r o j e c t  * showed a v e r a g e  i n c r e a s e s  o f  12 t o  
15 p o i n t s  p e r  y e a r  i n  p h y s i c a l  f i t n e s s  d u r  in g  t h e  t im e  t h e  
p r o j e c t  was i n  p r o g r e s s .  One s c h o o l  a f t e r  d i s c o n t i n u i n g  t h e  
* p r o j e c t  * and a b a n d o n in g  t h e  s u g g e s t e d  f o l l o w - u p  program  
showed a d e c r e a s e  o f  8 p o i n t s  i n  a v e r a g e  p h y s i c a l  f i t n e s s  i n ­
dex  i n  one y e a r .
I n  t h i s  s t u d y  t h e  f i n d i n g  o f  t h e  p h y s i c a l  f i t n e s s  
s t o t u s  gave  r i s e  t o  t h e  s u b -p ro b le m  o f  c o n s i d e r i n g  f a c t o r s  
w h ich  may i n f l u e n c e  t h e  i n d i v i d u s Ts a c h i e v e d  s t a t u s .  The 
a u t h o r  a t t e m p t e d  t o  d e t e r m i n e  t h e  d e g r e e  o f  r e l a t i o n s h i p  
be tw een  t i m e  s^^ent i n  p l a n n e d  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e s  
and t h e  a c h i e v e d  p h y s i c a l  f i t n e s s  i n d i c e s .  i ' lan ned  p h y s i c a l  
e d u c a t i o n  e x p e r i e n c e s  were l i m i t e d  t o  p a r t i c i p a t i o n  i n  o r g a n ­
i z e d  j . h y s i c a l  e d a c a t i o n  c l a s s e s  and s c h o o l  a i n l a t i c s .  The 
d e g r e e  o f  p a r t i c i p a t i o n  was c a l c u l a t e d  i n  t e r m s  o f  t h e  r e  s o r t ­
ed number o f  h o u r s  as  g i v e n  by t h e  t e s t e e s  on t h e  i n f o r m a t i o n  
s h e e t s ,
S t a n d a r d  s t a t i s t i c a l  m ethods  were  employed f o r  t h e  
a n a l y s i s  o f  d a t a  i n  t h i s  s t u d y .  The c r i t i c a l  r a t i o  t e c h n i q u e
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was t h e  p r im a r y  method used»  and t h e  *05  l e v e l  o f  s i g n i f i c ­
a n c e  t h e  minimum s t a n d a r d  f o r  a c c e p t a n c e .
I n  t h e  a n a l y s i s  o f  t h e  p h y s i c a l  f i t n e s s  i n d i c e s  o f  
442 men i n  t h e  r e q u i r e d  p h y s i c a l  e d u c a t i o n  p rogram  i t  was 
fo u n d  t h a t  â l  p e r  c e n t  o f  t h o s e  t e s t e d  s c o r e d  below  t h e  n o rm a l  
s c o r e  o f  100» and t h a t  4 6  p e r  c e n t  were c l a s s i f i e d  t h e
lo w e s t  c l a s s i f i c a t i o n *  These r e s u l t s  i n d i c a t e  t h a t  t h e  m a jo r ­
i t y  o f  t h o s e  t e s t e d  t e n d  t o  h av e  a  d e g re e  o f  f i t n e s s  p h y s i c a l l y  
i n f e r i o r  t o  t h e  c o n s i d e r e d  n o rm a l  s c o r e .  To sa y  t h a t  t h e y  a r e  
s u b - s t r e n g t h  b a s e d  on t h i s  s i n g l e  t e s t  would be p re s u m p tu o u s .  
The a u t h o r  r e a l i z e s  t h a t  many f a c t o r s  i n f l u e n c e  t h e  s c o re  a s  
i s  i n d i c e  t e d  p a r t i a l l y  i n  t h e  r e v i e w  o f  t h e  l i t e r a t u r e  w i t h  
r e f e r e n c e  t o  t h e  c a s e  s t u d i e s .  M o t i v a t i o n ,  one  o f  t h e  f a c t o r s ,  
i s  d i f f i c u l t  t o  o b t a i n  i n  a s i n g l e  s t u d y .  Having  a p o s s i b l e  
e f f e c t  was t h e  l a r g e  number o f  t e s t e r s  u s e d ,  w hich  was n e c ­
e s s a r y  b e c a u s e  o f  t h e  t e s t  s c h e d u l i n g .  Th^ r e s u l t s  ho w ev e r ,  
a r e  s i g n i f i c a n t  t o  p r o v i d e  a b a s i s  f o r  more d e t a i l e d  and 
co m p le te  f o l l o w - u p  s t u d i e s *
B ecause  t h e  s t u d y  was l i m i t e d  in  t h e  t im e  a v a i l a b l e  
f o r  i t s  c o m p l e t i o n ,  o n l y  t h e  t i m e  s p e n t  i n  p la n n e d  p h y s i c a l  
e d u c a t i o n  e x p e r i e n c e s  c o u ld  be c o n s i d e r e d  i n  a n a l y z i n g  t h e  
r e l a t i o n s h i p  o f  p l a n n e d  p h y s i c a l  e d u c a t i o n  e x p e r i e n c e s  t o  
t h e  a c h i e v e d  p h y s i c a l  f i t n e s s  i n d e x .  The s t u d y  was a l s o  
l i m i t e d  t o  c o n s i d e r i n g  t h e  t i m e  s p e n t  i n  p la n n e d  p h y s i c a l  
e d u c a t i o n  c l a s s e s  and  s c h o o l  a t h l e t i c s  a s  r e p o r t e d  by t h e  
t e s t e e s .  p e r s o n a l  i n t e r v i e w  o r  a  d e t a i l e d  check  l i s t  o f  t h e
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p h y s i c a l  e d u c a t i o n  p ro g ra m s  would i n c r e a s e  t h e  v a l i d i t y  o f  
t h e  d a t a  o b t a i n e d  f o r  t h e  s t u d y .  The c a l c u l a t i o n  o f  t h e  d a t a  
o b t a i n e d  f o r  t h i s  s tu d y  r e v e a l e d  a  c r i t i c a l  r a t i o  o f  1 .79*  
w hich  i s  c o n s i d e r e d  a s  n o t  s i g n i f i c a n t . Inastnuch a s  C l a r - e ’ s 
•m easurem ent p r o j e c t *  r e v e a l e d  t h a t  p h y s i c a l  e d u c a t i o n  p ro g ram s  
o f  a t y p e  do t e n d  t o  I n c r e a s e  t h e  f i t n e s s  s t a t u s »  we c a n n o t  
c o m p l e t e l y  d i s r e g a r d  t h e  r o l e  o f  p h y s i c a l  e d u c - t l o n  a s  an i n f l u ­
e n c in g  f a c t o r  i n  p h y s i c a l  f i t n e s s .  In  f u t u r e  s t u d i e s  o f  t h i s  
t y p e  i t  i s  recommended t h a t  b e t t e r  m e tho ds  o f  c o l l e c t i n g  d a t a  
r e  g ; r  d i n g  t h e  t y p e s  o f  -rograms and a c t i v i t i e s  p a r t i c i p a t e d  
i n ,  be  more c o m p l e t e l y  c o n s i d e r e d .
F i n a l  c o n s i d e r a t i o n  i n  t h e  a n a l y s i s  o f  t h e  d a t a  f o r  
t h i s  s t u d y  was g i v e n  t o  t h e  e f f e c t  o f  a t h l e t i c s  on b o th  t h e  
a c h ie v e d  p h y s i c a l  f i t n e s s  i n d e x  and t h e  s t r e n g t h  i n d e x ,  line 
c r i t e r i a  u s e d  t o  d i s t i n g u i s h  b e tw e en  t h e  a t h l e t e  and n o n -  
a t h l e t e  was t h e  same a s  u s e d  by  R o g e rs  and  G ra n g e r  i n  t h e i r  
r e - - o r t e d  s t u d i e s ,  t h a t  b e i n g  l e t t e r - w i n n e r s  and n o n - l e t t e r -  
w i n n v r s .  I n  s t u d y i n g  t h e  r e l a t i o n s h i p  b e tw e en  p h y s i c a l  f i t ­
n e s s  i n d e x  and a t h l e t i c  p a r t i c i p a t i o n  two s t a t i s t i c a l  m ethods  
w ere  em p lo y ed ,  t h e  c o e f f i c i e n t  o f  c o r r e l a t i o n  and t h e  c r i t i c ­
a l  r a t i o .  The a t t a i n e d  c o r r e l a t i o n  o f  .1 4  was s l i g h t l y  
s i g n i f i c a n t ,  w h i l e  t h e  r a t i o  o f  2 . 4 0  was s i g n i f i c a n t  a t  
b e t t e r  t h a n  t h e  .0 5  l e v e l .  T h i s  i n d i c a t e s  t h a t  t h o s e  p e r s o n s  
who p a r t i c i p a t e  i n  s c h o o l  a t h l e t i c s  s u f f i c i e n t l y  t o  e a r n  an 
award w i l l  t e n d  t o  a c h i e v e  h i g h e r  p h y s i c a l  f i t n e s s  s t a t u s .
T h i s  i n f o r m a t i o n  would g i v e  some s u p p o r t  f o r  t h e  i n c l u s i o n  
o f  v a r i o u s  t y p e s  o f  a t h l e t i c  a c t i v i t i e s  in  the. p h y s i c a l  e d u c a -
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t l o n  p rog ram .  Since* i n  t h i s a b u d y ,  a v a r i e t y  o f  s p o r t s  w ere  
c o n s i d e r e d  t o g e t h e r »  f u t u r e  s t u d i e s  m igh t  c o n s i d e r  ea ch  
s p o r t  s e p a r a t e l y  t o  d e t e r m i n e  t h e  d e g r e e  t o  w h ich  e a c h  s p o r t  
i n f l u e n c e s  t h e  p h y s i c a l  f i t n e s s  i n d e x .
The p r e d i c t a b i l i t y  o f  g e n e r a l  a t h l e t i c  a b i l i t y  f ro m  
t h e  s t r e n g t h  i n d e x  h a s  been  p r e v i o u s l y  e s t a b l i s h e d  by R o g e rs  
i n  a c o r r e l a t i o n  o f  t h e  s t r e n g t h  i n d e x  w i t h  p e r fo rm a n c e  i n  
s e l e c t e d  t r a c k  and  f i e l d  s k i l l s .  The a u t h o r  i n  c o n s i d e r i n g  
d i f f e r e n t  s p o r t s  t o g e t h e r  a t t e m p t e d  t o  show t h a t  s u f î i c i e n t  
p a r t i c i p a t i o n  i n  t h e  a t h l e t i c s  (enough  t o  wir, an a w a r d ) i n f l u ­
enced  t h e  a c h i e v e d  s t r e i g t h  i n d i c e s .  The r a t i o  w hich  r e s u l t e d  
was an e x t r e m e l y  h i g h  3 . 2 6 ,  even  b e t t e r  t h a n  t h e  r a t i o  o f  2 .4 0  
w i t h  t h e  p h y s i c a l  f i t n e s s  i n d e x .  T h i s  i n d i c a t e d  t h a t  t h o s e  
who won aw ards  t e n d e d  t o  a c h i e v e  h i g h e r  s t r e n g t h  i n d i c e s  t h a n  
d id  t h o s e  who d i d  n o t  win a w a rd s .  lore  r e s e a r c h  i s  n e e d e d  
t o  c o n c lu d e  t h a t  p a r t i c i p a t i o n  i n  a t h l e t i c s  i n c r e a s e s  t h e  
s t r e n g t h  i n d e x .
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IKSTRÜCTI0K3 FOR CIA33 INSTRUCTORS
TO BE RiiAU IN CLASS
A l l  s t u d e n t s  a t  Montana S t a t e  U n i v e r s i t y  p a r t i c i p a t i n g  
i n  p h y s i c a l  e d u c a t i o n  a c t i v i t y  c l a s s e s  d u r i n g  w i n t e r  q u a r t e r  
1 9 5 6 , w i l l  be g iv e n  a t e s t  t o  d e t e r m i n e  t h e i r  p h y s i c a l  f i t n e s s  
s t a t u s  a s  m easured  t h e  R o g e rs  S t r e n g t h  T es t*
T h i s  t e s t  w i l l  be c o n d u c te d  f o r  e a c h  a c t i v i t y  s e c t i o n  
d u r i n g  t h e  n e x t  two weeks a t  r e g u l a r  c l a s s  s e s s i o n s .  T h i s  
t e s t  i s  u s e d  by many c o l l e g e s  and u n i v e r s i t i e s  t h r o u g h - o u t  
t h e  n a t i o n .  I t  i s  c h i e f l y  u s e d  f o r  c l a s s i f y i n g  s t u d e n t s  i n  
te r ra s  o f  p h y s i c a l  f i t n e s s ,  i n  o r d e r  t o  p l a c e  t h o s e  who r e c e i v e  
t h e  c l a s s i f i c a t i o n  i n  s p e c i a l  c l a s s e s *  Those who r a t e  
b e t t e r  a r e  a l lo w e d  t o  e l e c t  t h e i r  own a c t i v i t i e s .
The t e s t  c o n s i s t s  o f  m e a s u r in g  and r e c o r d i n g  a g e ,  
w e i g h t ,  arm s t r e n g t h ,  g r i p  s t r e n g t h ,  back and  l e g  s t r e n g t h ,  
and lu n g  c a p a c i t y . .  The t o t a l  o f  t h e s e  i t e m s  g i v e s  t h e  s t r e n g t h  
i n d e x ,  w h ich  i s  d i v i d e d  by a n o rm a l  in d e x  f o r  each  age and 
w e i g h t ,  t h i s  g i v e s  t h e  i n d i v i d u a l * p h y s i c a l  f i t n e s s  i n d e x .
Score  s h e e t s  have  been  made f o r  each  s t u d e n t ,  w h ich  
i n c l u d e s  b e s i d e s  t h e  t e s t  i t é r a s  p r o v i s i o n s  f o r  a d d i t i o n a l  
i n f o r m a t i o n  t h a t  i s  n e c e s s a r y  f o r  f u r t h e r  c o n s i d e r a t i o n .
(Hand o u t  s c o re  s h e e t s  — t h e y  a r e  t o  be f i l l e d  i n  a t  t h i s  t i m e . )
Each s c o r e  s h e e t  h a s  a g ro u p  number p l a c e d  on i t  and 
c e r t a i n  s h e e t s  have  t h e  w ords  " g ro u p  l o a d e r "  on them . Those 
p e r s o n s  who have t h e s e  w ords  on t h e i r  s h e e t s  a r e  t h e  a s s i g n e d
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g ro u p  l e a d e r s  f o r  t h e  g ro u p  a l s o  i n d i c a t e d  and  a s  such  a r e  
r e s p o n s i b l e  f o r  t h a t  g ro u p  d u r i n g  t h e  t e s t i n g .  They w i l l  
r t c o r d  t h e  m easu rem en ts  o b t a i n e d  by  t h e  members o f  t h e i r  
g r o u p s  a s  i n d i c a t e  i by  t h e  t e s t e r  a t  e a c h  s t a t i o n *
On t h e  day  o f  t e s t i n g  s t u d e n t s  w i l l  r e p o r t  t o  t h e  
e a s t  end o f  t h e  gym f l o o r *  where t h e  t e s t i n g  s t a t i o n s  w i l l  
be s e t  u p .  (T he re  i s  no n ee d  t o  change i n t o  gym c l o t h e s  f o r  
t h e  t e s t i n g . )  At ea c h  s t a t i o n  t h e r e  w i l l  be a s i g n  w i t h  a 
roman n u m era l  i n d i c a t i n g  t h e  s t - t i o n  number and t h e  g ro u o  
which b e g i n s  i t s  t e s t i n g  a t  t h a t  s t a t i o n .  Each g roup  l e a d e r  
w i l l  f i n d  t h e  s c o r e  she ' t s  f o r  t h e  i n d i v i d u a l  a t  t h e  s t a t i o n  
which h a s  t h e  same n u m e ra l  a s  h i s  g ro u p  num ber .  Each g rou p  
w i l l  move a s  a  g r o u p ,  w i th  t h e  g ro u p  l e a d e r  i n  c h a r g e ,  f rom  
s t a t i o n  t o  s t a t i o n  a t  t h e  d i r e c t i o n  o f  t h e  t e s t o r  a t  each  
s t a t i o n .
A bsences  f rom  t e s t i n g  i s  t h e  same a s  an ab se n ce  from  
c l a s s  and w i l l  be made up  a t  a f u t u r e  d a t e .
Score  shfct-ts w i l l  be handed i n  by t h e  g roup  l e a d e r s  
upon co m p le t io n  o f  t h e  t e s t i n g  p e r i o d .
iJiR- CTlQrj FOR COM. LUTING TKw SCURP SHi:,T
ue St io n  if 1 .  Do n ot count c l a s s e s  in  h e a l t h .
v w e s t io n  # 2 .  Under t h e  word y e a r s ,  I n d i c a t e  t h e  
number o f  y e a r s .
Ouest io n  fj- 2b .  T h is  means t h e  number o f  d a y s  a week, 
c o u n t i n g  t h e  d ay  o f  t h e  game a s  one d a y .
L^uestion # 3 .  A f t e r  you have i n d i c a t e d  t h e  number 
o f  s p o r t s ,  whow t h e  number o f  y e a r s  i n  each  s o o r t .  Example: 
0 ,  1 ,  2 ,  (3 )  F o o t b a l l  2
B a s k e t b a l l  1 
T rack  1
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I n d i c a t e  t h e  age  i n  t e r r a s  o f  y e a r s  and  m o n th s .
A l l  a n s w e r s  a r e  e i t h e r  f i l l i n g  i n  t h e  b l a n k s  o r  by 
c i r c l i n g  t h e  a p p r o p r i a t e  num ber,
V a r s i t y  a t h l e t i c s  does n o t  mean i n t r a m u r a l .
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DIRECTIONS FOR oCOEING
Arm S t r e n g t h ?  Arm s t r e n g t h  i s  s c o r e d  a c c o r d i n g  t o  t h e  f o l l o w ­
in g  fo rm u la  : ( p u l l - u p s  p l u s  p u s h - u p s )  x  ( w e ig h t  d i v i d e d  by
t e n ,  p l u s ,  t h e  h e i g h t  m inus  s i x t y ) .
S t r e n g t h  Index? The s t r e n g t h  in d e x  i s  t h e  t o t a l  s c o r e  d e t e r ­
mined by a d d in g  t o g e t h e r  t h e  s c o r e s  made on e a c h  t e s t  i t e m :  
lu n g  c a p a c i t y ,  r i g h t  g r i p ,  l e f t  g r i p ,  b ck s t r e n g t h ,  l e g  
s t r e n g t h ,  and arm s t r e n g t h .
The Norm: The norm c h a r t s  a r e  b a s e d  upon s e x ,  w e i g h t ,  and
a g e ,  t h e  n o rm a l  s c o r e  b e i n g  changed  f o r  each  tw o-pound  i n c r e a s e  
i n  w e ig h t  and  f o r  e a c h  h a l f - y e a r  i n c r e a s e  i n  a g e .  I n s t e a d  
o f  i n t e r p o l a t i n g  t o  d e t e r m i n e  t h e  norm f o r  t h o s e  i n d i v i d u a l s  
be tw een  p o i n t s  on t h e  norm c h a r t ,  t h e  w e i g h t  above  and t h e  
age  below s h o u ld  be t a k e n ,
P h y s i c a l  F i t n e s s  In d e x :  The p h y s i c a l  f i t n e s s  in d e x  i s  comput­
ed f rom  t h e  f o l l o w i n g  f o r m u l a :
A ch ieved  S t r e n g t h  In d e x  
EFI « X  100
o r  mal S t r e n g t h  In d e x
INSTRUCTIONS FOR HEIGHT AND .wIGHT
M easure  t h e  h e i g h t  i n  i n c h e s  t o  t h e  n e a r e s t  o n e - h a l f  i n c h .  
M easure  t h e  w e i g h t  i n  pounds  t o  t h e  n e a r e s t  o n e - h a l f  pound.
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INSTRUCTIONS FOR PUSH-UPS (DIPS)
V/ith th e  p a r a l l e l  b ars  a t  sh o u ld er  h e ig h t  * th e  s u b j e c t  s ta n d s  
a t  th e  end o f  t h e  p a r a l l e l  b a rs  and g ra sp s  one bar in  each  hand, 
The s u b je c t  Jumps t o  a f r o n t  support w ith  th e  arms s t r a ig h t#
The s u b j e c t  lo w ers  th e  body u n t i l  th e  a n g le  o f  th e  upper arm 
and forearm  are l e s s  than  a r ig h t  an g le#
The s u b je c t  pushes up t o  th e  f r o n t  supt o r t  and c o n t in u e s  above  
a s  lon g  a s  p o s s ib l e .
(Four h a l f  co u n ts  are a llo w ed  in  t h i s  t e s t *  H a lf  cou n t:  sub­
j e c t  d o es  not low er t o  l e s s  than  r ig h t  a n g le ,  d o es  n o t  
s tr a ig h te n  c o m p le te ly  t o  f r o n t  su p p o rt ,  j e r k in g ,  or k ic k in g  
on p u s h -u p s . )
INSTRUCTIONS FOR iULL-UF-3 (CHINS)
S ub ject s ta n d s  below r i n g s  which are h igh  enough from th e  
f l o o r  so th a t  th e  s u b j e c t s  f e e t  do not tou ch  th e  f l o o r  when 
perform ing th e  t e s t .
The s u b je c t  hangs from th e  r in g s  w ith  any g r ip  d e s ir e d  and 
p u l l s  up u n t i l  th e  ch in  i s  even  w ith  th e  hands, 
d u b jec t lo w ers  to  th e  s t r a i g h t  arm hanging p o s i t i o n  and r e p e a t s  
a s  many t im e s  a s  p o s s ib l e .
(Four h a l f  co u n ts  may be g iv e n  d uring  th e  t e s t .  H a lf  cou n t:  
n ot p u l l in g  even w ith  th e  hands end ch in  l e v e l ,  l i p p i n g ,  
s w in g in g , and J e r k in g .)
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IK3TRUCTI0K3 FüH LUNG CAPACITY
S u b j e c t  s h o u ld  t a k e  s e v e r a l  d e e p  b r e a t h s  b e f o r e  b lo w in g  i n t o  
t h e  t u b e .
Make th e  f u l l  s t  p o s s i b l e  i n h a l a t i o n  and  e x h a l e  s lo w ly  t h r o u g h  
t h e  t u b e .
While e x h a l i n g  s lo w ly  bend o v e r  t h e  hose  u n t i l  a l l  o f  t h e  a i r  
p o s s i b l e  i s  e x p e l l e d .
XhdTRUCTIOKd FOR THo HAND DYNAMOMETER
The t e s t  a d m i n i s t r e  t o r  h o l d s  t h e  dynamometer i n  t h e  r i g h t  hand 
be tw een  t h e  thumb and f o r e f i n g e r ,  w i th  t h e  d i a l  down and s e t  
a t  z e r o .
The s u g j e c t * 3  r i g h t  hand ( o r  l e f t  hand i f  t e s t i n g  l e f t  g r i p )  
i s  h e l d  palm up i n  t h e  a d m i n i s t r a t o r ’ s l e f t  h a n d .
Lower dynam om eter ,  d i a l  down i n t o  s u b j e c t ’ s u p t u r n e d  palm .
The s u b j e c t  c l o s e s  hand o v e r  dynamometer  w i th  t h e  thumb o v e r ­
l a p p i n g  t h e  in d e x  f i n g e r .
(Note t h e  rounded  en d  o f  t h e  dynamometer i s  a t  t h e  b a s e  o f  t h e  
p a lm , j
A f t e r  p l a c i n g  t h e  dynamometer a s  i n d i e  t e d ,  t h e  s u b j e c t  b e g i n s  
t o  s q u e e z e  w i th  t h e  elbow b e n t ,  and w h i l e  s q u e e z in g  makes a 
sw eeping  downward a r c  w i t h  t h e  arm .
Read and r e c o r d .
Move p o i n t e r  back  t o  z e r o  and t e s t  t h e  o t h e r  h a n d .
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INSTRUCTIONS FOR BACK LIFT 
P la c e  t h e  f e e t  p a r a l l e l ,  and  s i x  i n c h e s  a p a r t  w i t h  t h e  c e n t e r
o f  the  f e u t  o p p o s i t e  t h e  ch a in*
S tand  e r e c t  w i th  t h e  han d s  on t h e  th i^^hs  and f i n g e r s  p o i n t i n g  
down.
A1th t h e  d i a l  s e t  a t  z e r o ,  t h e  t e s t e r  hooks  t h e  c h a i n  so t h e  
b a r  i s  l e v e l  w i t h  t h e  f i n g e r  t i p s .
The s u b j e c t  g r a s p s  t h e  b a r  f i r m l y  w i t h  one palm fo rw a rd  and  
one palm backw ard .  The thumbs c l e n c h e s  t h e  f i n g e r s ,  b a c k  s l i g h t ­
l y  b e n t ,  head  u p ,  and e y e s  s t r a i g h t  a h e a d .
M a in t a in  t h e  p o s i t i o n  and p u l l ,  n e a r l y  s t r a i g h t e n i n g  t h e  b a c k .  
Read and  r e c o r d .
INJTRüCTIüNJ FUR LFQ LIFT
Hold th e  b a r ,  b o th  h a n d s  t o g e t h e r  i n  t h e  c e n t e r ,  pa lm s down 
a t  t h e  j u n c t i o n  o f  t h i g h s  and t r u n k .
F e e t  p a r a l l e l ,  s i x  i n c h e s  a p a r t  w i t h  t h e  c e n t e r  o f  t h e  f e e t  
o p p o s i t e  t h e  c h a i n .  The l e g s  a r e  b e n t  a t  115 t o  1 2 4  d e g r e e s ,  
and  t h e  arm s and back  a r s  s t r a i g h t .
The t e s t  a d m i n i s t r a t o r  p l a c e s  t h e  lo o p e d  en d  o f  t h e  b e l t  o v e r  
one end o f  t h e  c r o s s  b a r .  C a r ry  t h e  o t h e r  end o f  t h e  b e l t  a c r o s s  
t h e  h i p  a ro u n d  t h e  back j u s t  be low  t h e  w a i s t  and l o o p  t h e  f r e e  
end o f  b e l t  a ro u n d  t h e  end o f  t h e  b a r  t u c k i n g  t h e  f r e e  end u n d e r  
t h e  b e l t  a t  t h e  h i p s .
.v i th  t h e  arms s t r a i g h t  and t h e  s u b j e c t  i s  i n  p o s i t i o n  f o r  t h e  
p u l l  o r  l i f t .
Be s u r e  th..  arras a r e  s t r a i g h t ,  back  s t r a i g h t ,  head  e r e c t ,  and 
c h e s t  up  on t h e  l e g  l i f t .
S t r a i g h t e n  t h e  l e g s  t o  l i f t .
Read and  r e c o r d .
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TABLL FOE DùTOEÎ-ilNir G HOUEO IN r'HYOlCAL EDUCATION 
Days m e e t in g  Number o f  y e a r s  T o t a l  num ber o f  h o u r s  o f
1 1
;/2
18 24 27 30
/ ^
36
1 2 36 48 54 60 72
1 3 54 72 81 90 108
1 4 72 96 108 120 144
1 5 90 120 136 150 180
2 2 72 96 108 120 144
2 3
108 144 162 180 216
2 4 144 192 216 240 288
2 5 180 240 270 3 0 0 360
3 3 162 216 243 270 324
3 4 216 288 324 360 432
3 5 270 360 400 450 540
4 4 288 384 432 480 576
4 5 360 480 540 600 720
5 5 450 600 675 750 900
N o te :  T h is  t a b l e  i s  b a s e d  on a s c h o o l  y e o r  o r  36 w ee k s .
F r a c t i o n a l  p a r t s  o f  an h o u r  n o t  i n d i e  t e d  o r e  fo un d  by u s i n g  
t h e  n e a r e s t  d i v i s i o n  i n d i c a t e d .  T h i s  t a b l e  r t  a d s  a s  a p e r so n  
p a r t i c i p a t i n g  one d ay  a week f o r  one y e a r , w i t h  t h e  l e n g t h  o f  
c l a s s  p e r i o d  o f  36 m i n u te s ,  p o r t  i c i p o t e s  a t o t a l  o f  18 h o u r s .  
C o m b in a t io n s  w hich  a r e  d u p l i c  t e d  a r e  n o t  i n d i c a t e d .
* F r a c t i o n a l  p a r t  o f  an  hour* s 
s c h e d u le d  c l a s s  t im e  1 / 2  2 /3  3 / 4  5 /6  1
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TABLE FOR DETOmiNING HOURS IN SCHOOL ATHLETICS
Number o f Number o f  d a y s T o t a l  number o f  h o u r s
s e a s o n s p e r  week o f  p a r t i c i p a t i o n Group I
/ / i 2 2 i
1 5 50 75 100 125 F o o t b a l l
2 5 100 150 200 250 Swimming
3 5 150 225 300 375 S o c c e r
4 5 2CQ 300 400 500 G y m n a s t ic s
1 6 60 90 120 150 i r e S t l i n g
2 6 120 180 240 300 ( g o l f )  h
3 6 160 270 360 450
4 6 240 360 480 600
/ / i 2 2 t  * Group l l
i > 60 90 120 150 Ha s k e t b a l l
2 5 120 180 240 300 Hockey
3 5 180 270 360 450 S k i i n g
4 5 240 360 480 600 ( t e n n i s )
(T r a c k )  i
1 6 72 108 144 180 ( B a s e b a l l )
2 6 144 216 288 360
3 6 21b 324 432 540
4 6 288 432 576 720
a i i i e r e n i ;  s p o r t s  two g r o u p s  were fo rm e d .  Group I  t h e  c o n s e n s u s  
l e n g t h  was 10 weeks w h i l e  Group I I  t h e  c o n s e n s u s  Iv njerth was 12 
w eeks .  The s p o r t s  w hich  ^re i n d i c a t e d  a s  one h a l f  had n c o n ­
s e n s u s  l e n g t h  o n e - h a l f  o f  t h e  g ro u p  i n  w hich  p l a c e d .  T h i s  t a b l e  
r e a d s  a s  f o l l o w s î a p e r s o n  who p a r t i c i p a t e d  f o r  one s e a s o n ,
^ have  p a r t i c i p a t e d  a t o t a l
o f  5Ü h o u r s  f o r  a  g r o u p  I  s p o r t  o r  60 h o u r s  f o r  a g ro u p  XI s n o r t
♦ R ep o r ted  number o f  h o u r s  o f  s e s s i o n  1 i j  2 2^
♦ R e p o r te d  number o f  h o u r s  o f  s e s s i o n  1 l è  2 2^
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